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THE LATEST DESIGN of Elliott deaerating heater incorpo- 
rates this stainless steel vent collecting hood, which with the 
inlet spray assembly is located inside the shell at the top. This 
replaces the former tubular vent condenser located outside 
the shell in older designs, requires no maintenance beyond 
occasional inspection, and simplifies headroom problems. 


At right, a 975,000-lb-per-hr Elliott vertical deaerating 
feedwater heater, mounted on its storage tank, set up for 
final testing in the Elliott shops. A notable feature is that 
stainless steel is used throughout wherever there is contact 
with corrosive water. This includes the trays which are of fab- 
ricated stainless steel and light in weight. 


ALLS a ST a. 






7 


; 


wy e] 
434i IR" FP | 


@e ve 


» 


Assembly line in Elliott Company welding shop. 





deaerating heaters 


ELLIOTT 
does the whole job! 


Users of Elliott deaerating heaters enjoy the assurance that the entire 
construction of each unit is Elliott shop-built all the way through. 

No responsibility for any part of the construction is delegated to an 
outside organization. Elliott quality is rigidly maintained right 

from the bending of the first plate to the welding of the last inch of 
joint. The entire unit is set up, hydrostatically tested, 

dismantled, and loaded on flatcars for shipment. At no time 


has the heater or any part of it, been outside the Elliott plant. 


For full details on Elliott deaerating heaters, contact your 


local Elliott representative or write Elliott Company, Jeannette, Pa. 


as ME A TF OES 


DEAERATOR AND HEATER DEPARTMENT 


LLFOTT Company — 
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De Laval Oil Purifiers continuously remove 
and discharge water while removing the dirt as 
well. And water is the real trouble maker as 
often as not. In turbine lubricating systems, 
for instance, condensate water in the oil leads to 
the formation of sludge, and sludge, of course, 
is well recognized as the source of trouble in 
turbine lubrication systems. 


Diesel oils, too, should be kept dry if the for- 
mation of emulsions is to be avoided. Purifica- 
tion by centrifugal force is of more than ordinary 
importance with the heavier types of diesel 
lubricating oil. 


Centrifugal force applied in the De Laval bowl 
gives equally positive protection against dirt ... 
keeps the oil clean and in “like-new” condition. 


In short, De Laval Oil Purifiers afford tur- 
bines and diesel engines full protection against 
the principal causes of lubrication failure, by 
removing the impurities that contaminate oil 


in service. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


DE LAVAL 8 on. ccronscsi 
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Low-pressure spindle for one of 
two 120,000-kw cross-compound 
reheat steam turbines for WEP 
Co.'s new Oak Creek Station 
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... they re using 


our valves at 


Riegel Carolina... 


OIC iron valves, steel valves, bronze valves—you 
see hundreds of them all through this amazing 
new plant of the Riegel Carolina Corporation 
near Acme, North Carolina. The OIC Long 
Line of Valves—proved dependable in years 
of similar service—enabled Piping Equipment 
Company of Greensboro, North Carolina, to meet 
every kind of flow problem in this pulp mill. 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


Va LVE s . . » FORGED & CAST STEEL, IRON & BRONZE 
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ENGINEERS’ PREVIEW 


CoMMISSIONER Micuagt W. Straus of 
the Bureau of Reclamation has announced 
that he was accepting “‘with reluctance” 
the request for retirement of H. A. Par- 
ker, District Manager for the 1,029,000 
acre Columbia Basin Project in central 
Washington. The Commissioner an 
nounced simultaneously the appointment 
of P. R. Nalder, Assistant District Mana- 
ger, to the top post 

Mr. Parker is a veteran employee of 
more than 42 years service with the Bu- 
reau of Reclamation. Mr. Nalder is the 
second oldest employee in length of serv- 
ice on the Columbia Basin Project, ar- 
riving before the formal ground breaking 
for Grand Coulee Dam in 1933 

* * * 

Detroit Epison Company engineers 
Executive Vice-President Paul W. Thomp- 
son, Chief Civil Engineer John R. James, 
and Staff Engineer William B. Hurley are 
now retired. These men are well known 
in their field and have authored numerous 
articles for technical publications. Mr 
James has written a number of articles on 
construction subjects and has made a 
special study of the use of fly-ash as a 
building material 

~ * * 

New York, New Haven ann Hart 
rorD Raitroap has ordered ten all-elec- 
tric locomotives, a rectifier ty pe of motive 
power, from the Locomotive and Car 
Equipment Department of the General 
Electric Company. This will be the larg 
est application of this type of locomotive 
in this country 

The electric equipment on this locomo 
tive converts a-c from the overhead wire 
into d-c for driving the traction motors 
on the locomotive axles. Rectifier tubes 
are the heart of this conversion system 

With a continuous rating of 4000 hp 
at the rails, the locomotives will be 
capable of operating up to 90 mph with 
a train of Cars. 

~ * * 

NaTIONAL ELECTRONICS 
Inc., 1953, will be held September 28, 2 
and 30, 1953 at the Hotel Sherman in 
Chicago. Dr. J. D. Ryder, head of the 
electrical engineering department, Uni 
versity of Urbana, has been 
named president. Dr. C. E. Barthel, Jr., 
Illinois Institute of Technology, Chicago, 
has been named chairman of the board 
Additional information can be obtained 
from S. R. Collis, Chairman, N.E.( 
Publicity Committee, Illinois Bell Tele- 
phone Co., 208 W. Washington St., Chi 
cago 6, Illinois. 

* - * 

AppoiNTMENT of Arthur F. Erwin and 
Edward F. Brill as manager and chief 
engineer, respectively, of Allis-Chalmers 


CON FERENCI 


Illinois, 


May, 1953 


atomic power section has been announced 
by J. F. Roberts, vice president and di- 
rector of engineering of the company’s 
general machinery division 
Allis-Chalmers’ atomic 
was organized early in 1949 to undertake 
the development and manufacture of 
and compo 
power 


px wer section 


nuclear reactor structures 
nents, to participate in atomic 
projects, and to coordinate company ac- 
tivity in the Atomic Energy Commis- 
sion’s power reactor program 

* 7 * 

Tue Bascock & Witcox Company has 
purchased a tract of land south of the 
city of Wilmington, N. C. and will start 
immediately to erect a new $2,000,000 
plant to build boilers and related equip 
ment 

* 7 * 

Tue Boarps or Directors of Common 
wealth Edison Company and Public Serv- 
ice Company of Northern Illinois, upon 
the recommendation of Charles Y. Free 
man, chairman, at a meeting held recently, 
made certain changes in the executive set 
up of the companies. These changes were 
effective on March 1, 1953 

Mr. Freeman relinquished the position 
of chairman and chief executive officer 
and was elected chairman of the executive 
committees of Commonwealth Edison 
and of Public Service. He will continue 
to take an active part in the management 
of the companies and in the formulation 
of their policies 

Willis Gale, president, 
chairman and chief executive officer of 
sery 


was elected 
Commonwealth Edison and Public 
ice 

John W 
dent, was elected president of Common 
wealth Edison Company 

H. P. Sedwick, executive vice-presi 
dent, was elected president of Public 
Service Company of Northern Illinois 
Upon the merger of Public Service into 
Edison, Mr. Sedwick will be president of 
the Public Service Division 

* * * 

P. C. Smitrn will now be manager of 
the Westinghouse Electric Corporation's 
Transportation and Generator Division 
at East Pittsburgh, Pa 

The Transportation 
Division is one of the largest Westing 
house operating divisions, and builds 
large waterwheel and turbine generators; 
large motors; electric equipment for loco 
motives, trolley coaches, and street cars: 


Evers, executive vice-presi 


and Generator 


and steel mill drive equipment 
* * * 

FEATURING over 200 exhibits from uni- 
versities and the electrical industry the 
1953 equipment show of the Electrical 
Manufacturer's Representatives Associa- 


tion of Michigan will be held at the 
Exhibition Building of Detroit's Michi 
gan State Fair Grounds, May 19 to 22 

The show is being staged during Michi 
gan's Electrical Week, which begins May 
18. This is a state-wide effort sponsored 
by the state's electrical industry to im 
press on the public the basic facts in the 
use of electricity. 

* * * 

ENGINEERING ADVANCES in the next 
five to ten years are likely to be faster 
than at any other time in history, Harry 
A. Winne, Electric Company 
vice president of engineering, said re 
cently in an engineering preview of the 


General 


months ahead 

However, in accomplishing this, two 
major problems confront industry: one, 
where to find more engineers and two, 
how to get materials which will stand up 
under the ever-increasing stresses which 
designing engineers would like to place 
on them 

+ * * 

AppROXIMATELY $750,000 worth of me 
chanical draft equipment has been or- 
dered by the Tennessee Valley Authority 
from Westinghouse Electric Corp.'s Stur 
tevant Division. The heavy equipment, 
designed for use with new boilers being 
erected at the TVA’'s Kingston, Tenn., 
Station, include eight turbo-vane 
forced-draft fans, eight multivane in 
duced-draft fans, eight 1750-hp motors, 
and eight 700-hp motors 

* * ” 

Firreen Feccowsuips will be offered in 
1953 by the Institute of Gas Technology, 
an athliate of Illinois Institute of Tech 
S. Petty 


will 


nology, it Was announce ed by I 
john, director of IGT. 

Two programs are available for gradu 
ate students preparing for careers in the 
gas industry. One offers a master of sci 
ence degree in mechanical or chemical 
engineering in 15 months, the other, a 
master of gas technology degree in two 
years. QOutstanding students may be 
granted fellowship extensions for work 
on the doctor of philosophy degree 

Fellows receive tuition, fees, and a 
stipend, starting at $140a month. Enroll 
ment will be in mid-June, alchough ex 
ceptions may be made for winter gradu 
ates. 

* * * 


One OF THE SIGNIFICANT industrial 
trends during the past year was the in 
creased use by industry of more and more 
instrumentation and automatic control 
equipment to help meet expanded produc 
tion goals in face of a tight labor supply 
This continued investment in industrial 
instrumentation in 1952 showed a 10 per 


cent rise over 1951 and represented many 





new applications for both new and old 
All indications are that the 
wider use of instruments 


instruments 
trend toward 
and controls will continue and will be a 
greater stimulant to greater volumes of 
business for the instrument industry, ac 
cording to Henry F. Dever, president of 
the Brown Instruments Division, Minne 
apolis-Honeywell Regulator Company 
+ 7 os 

Puitie Sporn TOLD Grapuates of Illi 
nois Institute of Technology at Com 
mencement exercises in the Museum of 
Science and ‘The 


world can truly say to the engineer: you 


Industry recently, 
made me what I am today 

Sporn, who is president of the Ameri 
can Gas and Electric Company, one of the 
largest utilities companies in the U. S., 
declared that the engineer can be justly 
proud of his work 

The world of tomorrow we are seeking 
will never come into being without more 
engineering and engineers. The economic 
condition of great masses of the human 
race is so bad, their daily life is so misera 
ble, that we must first improve their ma 
terial well-being before we try to kindle 
faith and hope in our system of freedom 
in their hearts. That means the use of 
more tools and power, the development 
of greater skills in short, more and 
betrer technology 

During the Commencement exercises, 
an honot ary doctor of engineering degree 
was conferred on Sporn for his déstin 
euished leadership in the field of power sys 
rems engineering by Dr. John T. Rettaliata, 
president of Illinois Tech 

* * - 

A warp of the 1952 Lamme Gold Medal 
to |. F. Kinnard, of the General Electric 
Co., West Lynn, Mass., was announced 
today by H. H. Henline, Secretary of the 
Institute of Engi 
neers. Mr. Kinnard 
ager of the Meter and Instrument Depart 
ment of General Electric at West Lynn 

The Medal has been awarded to Mr 
Kinnard 


tions in design and developments in in 


American Electrical 


is engineering man 


for his outstanding contribu 


strumentation and measurements It 


will be presented during the Summet 
General Meeting of the Institute at At 
lantic City, June 15-19 by Donald A 
Quarles, of Albuquerque, N. M., presi 
dent of AIEI 

Mr. Kinnard 


Queen's University, 


was graduated from 
Kingston, Ontario 
After service with the Engineering Corps 
Army during World 
the University of 


in the Canadian 
War I, he studied at 
Glasgow and from 1919 to 1922 was a 
research engineer with Westinghouse 
Electric Corp. He has been chairman of 
the GI 


terials Committee 


Company-wide Magnetic Ma 
and a member of the 
Engineering and Research Council. He 
was a member of the AIEE Board of Ex 
aminers, 1946-50, and served for 18 years 
and Measurement 


on the Instruments 


Committee, two years as chairman 


He is a member of the National Elec 
Manufacturers Association and 
1952 has been chairman of their 
Measuring Equipment Com 


trical 
since 
Electrical 
mittee 

~*~ * * 

Larcest in the Public Service Electric 
and Gas Co. system, and the first of two 
to be installed in the company’s new 
Kearny Generating Station a 145,000-kw 
turbine generator was placed in service 
this week. The second generator will go 
on the line later this year. The new sta- 
tion is located adjacent to the original 
Kearny Station, which went into service 
in 1926. 

The 145,000-kw turbine generator will 
be operated at 2350 psi, and an initial 
temperature of 1100 F, with reheat to 
1050 F after passing through part of the 
turbine. Ic will generate electricity at 
20,000 v 

This turbine will be the 
first unit in the world to utilize steam at 
this high pressure and temperature and 
will be capable of supplying, alone, the 
household electric needs of approximately 
450,000 people 

Se 2 & 

To meet rapidly increasing electrical 
power requirements for additional ma 
chine tools and testing at Allis-Chalmers 
West Allis Works, J. D. Greensward, 
vice president and director of manufac 
turing, general machinery division, has 
announced a $3,000,000 power moderni 


generator 


zation and expansion program 

Greensward said modernization and 
expansion of the firm's powerhouse facil 
ities included a new steam turbine, in 
stallation of a new boiler, rebuilding of 
the main substation, modernization of 
the coal handling system. In addition a 
new substation will also be installed 

A new 7,500-kw steam turbine will 
supply 7/4 times the power of the unit it 
replaces. A new boiler with a capacity of 
150,000 Ib per hr of steam will also be 
installed 

Another important phase of the power 
expansion project will be rebuilding the 
firm's main substation. This will enable 
Allis-Chalmers to purchase additional 
power from the Wisconsin Electric Power 
Co. to meet increased demands. A new 
substation is being installed to furnish 
increased power for the tractor shops 

In addition, the coal handling system 
will be modernized. The powerhouse now 
burns an average of 300 tons of coal a day. 
\ railroad spur will be added, making it 
possible to line up six coal gondolas at a 
time for unloading. Coal will be moved 
to the powerhouse bunkers by means of 
an overhead continuous belt conveyor. 

Much of the new equipment including 
the turbine generator, condensers, boiler 
feed pumps, motors, switchgear and 
transformers will be manufactured at, the 
West Allis Works 

Allis-Chalmers — recently added 
many large new tools to its production 


has 


lines including a 30-foot boring mill, 
many new smaller boring mills, and a 
new planer and slotter. Increased power 
is necessary to operate these 
Greensward said the entire program re 
flected the growth of the use of electricity 
in the United States and the anticipated 
demand by utilities, industry and users 
of farm and construction machinery for 


equipment 


tools 


~ * & 

DevecopMeNnt of a coal-burning gas 
turbine has reached such a stage that in 
tensive work on possible commercial ap 
plications, particularly for locomotives, 
is to get under way. This was the basis 
for a joint announcement, made recently 
by President Roy B. White of the Balti 
more and Ohio Railroad, chairman of the 
Locomotive Development Committee of 
Bituminous Coal Research, Inc and 
Perry T. Egbert, president, American 
Locomotive Co., of an agreement between 
the coal industry's research agency and 
Alco that will make possible a stepped-up 
developmental program 

The two executives said that a con 
tract has been signed between Bituminous 
Coal Research, Inc., and the American 
Locomotive Co. Under this agreement, 
Alco will carry on development of the 
turbine for commercial applications and 
design a chassis for locomotive use. The 
joint program of continued research and 
development will be carried out by 
BCR's Locomotive Development Com 
mittee and the locomotive-building firm 

Researchers for the Locomotive Devel 
opment Committee, representing a group 
of nine major coal-carrying railroads and 
five of the nation’s largest coal compa 
nies, have carried on the coal-burning gas 
turbine research program since 1945 as re 
ported periodically in Power ENGINEER 
inc. An extensive high temperature test 
program was completed recently at the 
Dunkirk, N. Y. plant of the American 
Locomotive Co., with bituminous coal 
being used exclusively to fuel a 4250-hp 
turbine of a type contemplated for loco 
motive use. Future plans of the joint 
BCR-Alco project call for further devel 
opment of power plant components and 


additional operation of the Dunkirk 


experimental equipment prior to road 


service tests 
~*~ * * 

Paut W President of the 
Industrial Equipment Co., 315 N. Ada 
Street, Chicago 7, Illinois, 
that the firm name has been changed to 
Industrial Crane & Hoist Corp 

~*~ * * 
AMERICAN Power CONFERENCI 
the National 


PEARSON, 


announces 


AT THI 
in Chicago, March 25-27, 
Association of Power Engineers elected 
as president for the coming year Gerald 
Mierendorf, superintendent of power 
plants for the A. O. Smith Corp. of Mil- 
waukee. He also becomes chairman of the 
board and chairman of the publications 
committee which edits National Engineer 
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Boiler Tube? 


Claims of dependability . . . of consistently uniform wall thick- 

ness, diameter, and physical properties . . . of freedom from scale, 

slivers, pitting, and other defects inside and outside a tube, are 

common—adnd true—for all quality boiler tubes regardless of the 

mill that supplies them. They are true because all boiler tubes must con- 

form to the same specifications for the same jobs. Side-by-side they're 

“look-alikes,” yet there is a difference . . . a difference that only time 

can prove under the grueling conditions of heat, pressure, corrosion, 

and oxidation found inside a modern boiler. B&W boiler tubes have 

met this test of time in boilers serving the widest variety of applications 

. utilities, industries, government institutions, hospitals, office build- 

ings, apartment houses . . . wherever fine boilers are operating efficiently 
over extended periods. 
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{2 Say B&W before you say WELDED BOILER 
ols 4 TUBES—for Service-Proved Dependability. 


[Pow voosell 
For three-quarters of a century, B&W has been directly 


concerned with developing and applying boiler tubes for 
lowest pressures up to those approaching 3000 psi. The 
application of this extensive knowledge and experience results naturally 
in the production of finer boiler tubes. 











B&W dependability is proved by time and endorsed by hundreds of 
customers who keep coming back for more . . 
B&W WELDED BOILER TUBES. 














THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 
Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing TA-1742 (A) 


For more data circle 504 on Post Card 
May, 1953 





YARWAY 

UNIT TANDEM 
BLOW-OFF 
VALVE 


ee 


CROSS SECTION 
HARD-SEAT VALVE 





Cross Section through 


*  hard-seat (blowing) vaive 


in open position. Note 
stellite-faced seat and 
disc. 





CROSS SECTION 
SEATLESS VALVE 


Cross Section through seat- 
less (sealing) valve in open 
position. (On pressures over 
1500 psi two hard seat valves 
are recommended.) 


RUGGEDNESS 


..» WHERE YOU NEED IT 


A one-piece forged steel block serves as the 
common body for both valves in Yarway Unit 
Tandem Blow-Off Valves 





You get rugged strength where you need it... 
added protection for your high pressure boilers. 


Whether in times of emergency, normal blow- 
down service, or acid washing, this high safety 
factor is a source of satisfaction to boiler 
plant operators. 


Yarway Unit Tandems combine all advance 
ments of modern metallurgy with experienced 
design and skilled workmanship. The result— 
DEPENDABLE PROTECTION 


POSITIVE ACTION 


..» WHEN YOU NEED IT 


When putting high pressure boilers on the line, 
or in times of emergency, you need positive 
action at the blow-off valves 


With Yarways you have it 


Both the hard seat-seatless combinations and 
the hard seat-hard seat combinations provide 
positive opening and closing with drop-tight 
shut-off. Open yokes permit visual indication of 
the disc position in the hard seat valve and of 
the plunger in the seatless valve 


These are some of the reasons why more than 
4 out of every 5 high pressure plants in the 
United States are Yarway-equipped and 
among boiler plants of all pressures, more than 
16,000 are Yarway-equipped 


Write for your free copy of Yarway Blow-Off 
Valve Bulletin B-425 (pressures to 400 psi) or 
Bulletin B-433 (pressures to 2500 psi). 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


blow = off valves 
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Service... where and when you want it 





2 : ‘ . ; 
I ROMPT, experienced service is one of the 
most important plus values you get when 
you buy Honeywell instruments. An un- 
equalled organization of trained specialists is 
always at your call at more than 110 offices 
in the United States and Canada. Offices are 
located in practically every large industrial 
city of the country . .. close to every major 


production center 


Trained Personnel 


Honeywell service men are schooled not only 
in the theory of measurement and control, 
but also in the practical art of keeping good 
instruments in the best condition. Hand 
picked men begin this instrument education 
in an intensive training program in Honey- 
well factories. After graduation, they serve 
an apprenticeship in the field offices . . . while 
they learn still more about instrument main- 
tenance from first-hand contact with plant 
problems. By the time a Honeywell man 
arrives at your plant on a call, he’s a finished 
product worthy of the responsibility he 
bears, and capable of doing the kind of serv- 
ice job that you need . and that your 
Honeywell instruments deserve. 


When trouble strikes, a wire or telephone call 








will bring a service man to your plant... 
often within a few hours. This assurance of 
prompt action means a lot to your produc- 
tion schedules. You’ll never be left out on a 
limb because of delays in instrument main- 


tenance. 


Periodic Service Plan 

But why wait for emergencies? Preventive 
medicine works on instruments, too. And the 
prescription is simple . . . a Periodic Service 
Contract, which brings a Honeywell service 
man to your plant at regular intervals to 
inspect, clean and adjust any Honeywell 
instruments you have. The plan is econom- 
ical . . . can save you many hours of lost 
production time. Your nearest Honeywell 
office will be glad to give you full details. 


A faster, stronger 


for steam 


TRAINED TO SERVE: Jn Honeywell’s service school, students get a thorough grounding in instrument 


theory and practice. After graduation, they become part of the most extensive organization of its kind in the 


world 


ready to serve you competently and promptly, whenever and wherever you need them. 
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F° getting high-speed, precise measurements of 
steam temperatures, the Brown butt-welded thermo- 
couple is the ideal partner for ElectroniK instruments. 
This thermocouple’s unique characteristics come from 
an entirely new kind of design, in which the two couple 
wires are electrically welded together in a butt joint. 


The thermocouple is faster—because the mass of the 
junction is much smaller than the usual twisted joint. 
It’s stronger — withstands vibration and shock better. 
And it’s more accurate—because the loop formed at the 
joint prevents heat conduction from the junction back 
to the insulators. 


A wide line of thermocouple wells is supplied for various 
steam plant applications . . . including a series especially 
designed for high pressure steam lines. All Brown ther- 
mocouple wells are precision-machined to highly uni- 








thermocouple 





plant temperatures 


form wall thickness, to guarantee dependability at high 
temperatures and pressures. They are available in a 
broad choice of standard sizes and designs, supple- 
mented by special types made to individual specifica- 
tions. 

For specifying and purchasing all instrument supplies 
and accessories, you'll find new convenience and econ- 
omy in the Honeywell Supplies Man—HSM—Plan. 
Your local HSM will be glad to explain the plan in de- 
tail, and to show you how planned buying can save you 
time and trouble. Call him today .. . he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 4587 Wayne Ave., Philadelphia 44, Pa. 





@ REFERENCE DATA: Write for Pyrometer Supplies Buyers’ Guide No. 100-4... 
and for Specification Sheet No. 200-2 on Thermocouple Wells. 


Stn CAS OS*® STEAM THERMOCOUPLE fas tapered 
one Wwe stainless steel well, precision-drilled 

to highly uniform wall thickness. In- 

BROWN It*NSTRUMENTS set shows butt-welded thermocouple 
junction. The small mass gives fast 


° c ° response curved wires prevent 
WW WL heat conduction away to the insu- 


lators 
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or from your 


N these days of increased operating costs 
investigate the economy of waste heat re- 
covery. A large steel producer tapped a source 
of wasted B.t.u.’s from 10 Open Hearths and 
converted them into 150,000 Ibs. of 525° 
superheated steam per hour. Fuel is the big 
cost in steam generation; therefore ‘‘free 


Nickle Furnaces 

Zinc Furnaces 

Copper Furnaces 

Cement and Lime Kilns 
Incinerators 

Ore Roasters 

Silicate Furnaces 

Chemical Industry Furnaces 


Paper Industry Furnaces 


fuel’’ will give youa head start in your steam 
generating program. 

Erie City manufactures a complete line of 
fire tube and water tube waste heat type boil- 
ers and has wide experience in heat recovery. 

Outline your waste heat conditions—our 
experience is yours for the asking. 


You can depend on Erie City for sound engineering 
ERIE CITY IRON WORKS: 2: 72. 


STEAM GENERATORS + 


SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 


UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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Availability 
for Duty: 100.0%! 


Supercharged Hydrogen Cooling — the great- 
est advance ever made in turbine generator de- 
sign — has proved itself brilliantly in its first full 
year’s commercial operation! 

At left is the calendar year 1952 Performance 
Report on the Allis-Chalmers 60,000 kw steam 
turbine generator unit at the Edgewater station, 
Sheboygan, Wisconsin Power and Light Com- 
pany. Both turbine and generator Availability 
were 100.0%., with on-the-line Service Factor 
over the entire year being 97.41‘. 

Cooling by driving hydrogen at high velocity 
directly through the conductors — supercharging 
— was first developed and applied by Allis- 
Chalmers. Supercharging has already permitted 
increase in generator rating of more than 70‘ 
over ordinary hydrogen cooling, with even great- 
er gains forthcoming. 





You get the real design advances first from 
Allis-Chalmers, builder of the world’s widest 
range of power plant equipment. When planning 
a steam-electric power plant, your task will be 
simpler and results better if you deal with 
Allis-Chalmers. For complete literature on all 
products, call your nearest A-C office or write to 
Allis-Chalmers, Milwaukee 1, Wisconsin. a.3981 





i. 





Typical daily load cycle of the Sheboygan supercharged unit. 
It experiences wide load fluctuations because it operates in 
parallel with base load hydro power. Supercharged units are 
suited for even this strenuous duty because of high part load 
efficiency and shorter, more thermally stable construction. 


Cross sectional view, showing two turns of typical supercharged 
conductor construction. The cooling gas is in intimate contact 
with the copper, removing the heat right where it originates. 
The heat does not have to migrate through insulation and sur- 
rounding metal to reach vent ducts in the rotor teeth or body. 


ALLIS-CHALME Rsv 


FIRST with Supercharged Hydrogen Cooling! 
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DE LAVAL 


SINGLE STAGE 


for dependable industrial service 


CENTRIFUGAL PUMPS 





() Shaft Sleeves are screwed on, to 
abut the impeller and make a water-tight 
joint. Sleeve exponds freely and inde- 
pendently of shaft when temperatures 
change. There is no tendency to buckle. 
(2) Thrust Bearing locates rotor axially. 
(2) Bearing Caps easily removable for 
maintenance. 

(@) Bearing Brackets scraped to lining 
bors for perfect alignment. 

(3) impeller hydraulically balanced, fin- 
ished on all surfaces. 





(¢) Labyrinth Wearing Rings held ac- 
curately in machined grooves in both case 
and cover. 


(7) Impeller Wearing Rings threaded 
on impeller, opposite to rotation. 


(8) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it can be easily 
removed. Check nut locks coupling on taper. 


(*) Deflector keeps water out of bearing. 


Labyrinth wearing 
rings minimize 
leakage...maintain 
high efficiencies 


Labyrinth rings used in these 

De Laval pumps retard flow 

of water through labyrinth 
passage. 


ww 


Flat rings showing relatively 
unimpeded flow of water. 


Stuffing Boxes extra deep; lantern 


rings for water sealing. 

@) Pump Case horizontally split; ma- 
chined to limit gages. 

@) Steel Shaft ground to limit gages. 
(3) Drip Boxes large; provided with 
drain openings. 

(4) Radiai Bearing free to move axi- 
ally, thus avoiding temperature strains. 

(3) Glands split horizontally. 

(6) Protecting Bushings renewable. 


You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 


heads...with maximum efficiency. 
8 
és 


DE LAVAL STEAM TURBINE 


For example, De Laval G, I and K Single Stage Double 
Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14" 
suction and 12” discharge. Write for Bulletin 1002. 

DeLaval also furnishes larger centrifugals for capaci- 
ties up to 70,000 gpm. Bulletin 83-29R sent on request. 


PB ONANG Centrifugal Pumps 


COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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maximum service 
assured 

by metallurgical 
soundness 


Sound metallurgy... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 
fittings. Every phase of metal quality... 
composition, structure and physical proper- 
ties... is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 





TO MARK PROGRESS 





fe , 1 
THE compete ( Onlrotlid Yualily FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 
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“He never was much for letter- 


writing when he was ino college. 
But he must know how anxious 
Mother and Lare.. 
off in Korea. Haven't heard from 


him in six weeks. OF course. they 


now that he’s 


suy “no news is good news .. but 
I wonder. Mavbe he can’t write 

beeau ‘ may be he sina hos- 
pital somewhere. And maybe he 
needs blood. | don’t know... but 


o 


I'm not taking any chances. That’s 
why I'm giving blood.” 
om * * 

Yes, all kinds of people vive blood 

for all kinds of reasons. But 
whatever your reason, this you can 
be sure of: Whether vour blood 
voes to a combat area, a local hos- 
pital, or for Civil Defense needs— 
this priceless, painless gift) will 
some day save an American life! 


Give Blood Now 


CALL YOUR RED CROSS TODAY! 
NATIONAL BLOOD PROGRAM 


Business Executives! 
Vv Check These Questions! 


If you can answer “‘yes”’ to most of them, 
y ) 

you—and your company—are doing a 
needed job for the National Blood Program. 


Have you given your employees 
time off to make blood donations? 


Has your company given any rec- 
ognition to donors? 


Do you have a Blood Donor Honor 
Roll in your company? 


Have you arranged to have a Blood- 
mobile make regular visits? 


Has your management endorsed 
the local Blood Donor Program? 


Have you informed employees of 
your company’s plan of co- 
operation? 

Was information given through 
Plant Bulletin or House Magazine? 


Have you conducted a Donor 
Pledge Campaign in your company? 


Have you set up a list of volunteers 
so that omg nce can be made 
for scheduling donors? 


WO DOOOOOO 


Remember, as long as a single pint of blood 
may mean the difference between life and 
death for any American . . . the need for 
blood is urgent! 
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steel mill. 
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THE GRAVER SOLUTION 


Two Graver Spray-Tray Deaerating Heaters mounted 
on a single horizontal storage tank and equipped with 
internal vent condensers, 


Graver non-clogging, non-corrosive spray valves are 
used for first-stage deaeration, and stainless-steel non- 
corrosive trays are used for second stage deaeration. 


A Graver internal vent condenser eliminates the pos- 
sibility of tube scaling which would occur in an ex- 
ternal tubular condenser at lower load conditions. 


THE GRAVER PERFORMANCE 


Even under varying load conditions, tests show that 
O, is kept below 0.005 ml/1, and the entire installa- 
tion operates without any maintenance attention. 


Graver can help solve your deaeration problem, too. 
The more than 40 years of specialized experience of 
the Graver water conditioning engineers is at your 
service. Write for free copy of “Trends in Applica- 
tion of Deaerating Heaters for Treating Boiler Feed- 


” 
water 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
Dept. PE-H, 216 West 14th Street, New York 11, N. Y. 


In Canada: The Bird-Archer Co., ltd.; Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, S$.A.; Puebla 259, Mexico 7, D. F. 


GRAVER| ) aenating Heatens 
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no other UNIT STEAM 
can offer these QUALITY 


with PREFERRED there IS a 


— and the difference (or differences) between Preferred Unit 
Steam Cenerators and ordinary job-shop “‘package-units” can be 
readily checked and performance compared, because 


with Preferred — 


There’s a difference in your installation costs—they’re lower—because 
Preferred eliminates necessity for expensive stacks, separate power houses, 
and special foundations, With the entire unit, including boiler, burner, and all 
controls mounted on a common base, occupying 50% less space than ordinary 
equipment for comparable output, your Preferred unit can be moved into 
place in one morning, service lines hooked up, the boiler vented to outside and 
you're making steam! 


carefully-kept records prove Preferred offers major oper- 
ating economies that continue, year after year, to be reflected in 


lowered produc t-cost adi antages 


and the difference lies in Preferred’s lower operating 
costs! The result of more than a quarter of a century of combus- 
tion engineering experience, each Preferred unit has an average 
life expectancy of 25 years AND a guaranteed thermal efficiency 
of 80%! 


Progressive development engineering and constant research, backed by 
proven design advantages, all combine to deliver constantly efficient combus- 
tion with all types of light or heavy oil, natural or manufactured gas, fired 


singly or in combination. 


Complete engineering service for your com- 
bustion problems available on request to your 
nearest Preferred Representative or write direct. Onl \ ‘4 4 tha 4° Oe of Fy | 
no obligation. 
#9 


Quality Feature 410 Quality Feature 


Horizontal Rotary Oil ’ DUAL PURGING AC 
Burner. Starts. ignites TION. An important 
follows load. shuts off safety factor. Entire 
cleans and purges it vessel is purged of gas 
vapors before and after 
firing. 


self automatically. 


PREFERRED UTILITIES MANUFACTURING 





| GENERATOR 
FEATURES... 


DIFFERENCE 


If you want dependable, modern, efficient combus- 
ion that will help your company get more steam—at less 
ost—you'll want to check these Preferred features that 

vive you a 25-year assurance and—less cost per manu- 





factured or processed unit! 





PREFERRED UNIT STEAM GENERATOR 


‘ 


offer you ALL THESE FEATURES! 


Quality Feature #7 





Quality Feature +8 
STAGGERED TUBES. 


Thorough wiping of en- 


ANTI-STRESS DECK. 


Keeps sections of rear 


tire tube surfaces dur 


tube sheet—above and 


below water line —- in ing maximum or 

close balance. Prevents minimum operation. 

unequal stress action Faster heat pick-up 
rate. 


within tube area. 








1860 BROADWAY + NEW YORK 23, 
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Quality Feature #1 


§ SQUARE FEET OF 
HEATING SURFACE 
per boiler horse power. 
Heat surface 
commensurate with 
life and high 
efficiency. 


transfer 


long 





Quality Feature #2 
FOUR PASS GAS 
TRAVEL assures uni 
form distribution of 
generated heat. Clean 
heat 


to minimize tube clean 


transfer surfaces 








ing and lower stack 
temperature. 
Quality Feature #3 


In conjunction with a 
constant displacement 
pump and positive, re 
proportionate 
the ‘‘Volu 


valve” Fuel Regulator 


ciprocal, 
gearing, 


supplies metered oil to 
fuel feed system. 





Quality Feature #4 
INDUCED DRAFT 
Smoother starting 
higher combustion effi 
ciency, less refractory 
upkeep. eliminates poi 
sonous fumes in boiler 


room. 





Quality Feature #5 
INTERMEDIATE FUR 
NACE POSITION. Pro 
tube areas 
shell from 
distribu 


tects 
safeguards 
unequal heat 


tion. 








Quality Feature #6 


EXPANSILE PRECIPI 
TATOR. Clean, 


operation. 


smoke 
less 
Maximum gas veloci 
ties maintained equally 
in all tubes of pressure 


vessel. 








N. Y. 











SCOVILL 
HEAT EXCHANGER TUBE 
ALLOYS 


. 
PHOSPHORIZED ADMIRALTY 
ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRASS 
RED BRASS, 85% 
DEOXIDIZED COPPER 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO-NICKEL, 30% 
CUPRO-NICKEL, 30% (High Iron 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 





\ 
=~ 


‘\ 


] 
} Se 
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(ADMIRALTY HEAT EXCHANGER TUBES 


With Scovill men and methods on your team, you will get plenty of 
practical, helpful “signals” to long-life heat exchanger tube performance. 

Scovill Phosphorized Admiralty Tube (Alloy 363), for example, is 
made differently... hot extruded from CONTINUOUS-CAST billets. As 
a result, it is a/ways uniform in composition and temper; inhibitor con- 
tent (phosphorus) is a/ways at optimum percentage. Such tube shows 
superior resistance to corrosion and dezincification, especially where con- 
taminated fresh, salt, or brackish waters are used in the circulation system. 

Equally important, Scovill provides what many consider to be the 
most competent and comprehensive Heat Exchanger Tube Technical Ser - 
vice in the field. We make it our business to see that you get the right 
tube for your application and conditions...selected from the wide range 
of heat exchanger tube alloys we produce. 


Inquiry and an outline of your needs are encouraged. Write on your 
business letterhead for our 40-page heat exchanger tube booklet. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn. 
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que bench board 
stalled at Penns 
Erie Pa Built by P 
Engineered by Gilbert 


Reading P 


putting imagination to the rule... 


Practical, new ideas in control systems are making the operation of power 
generating stations and sub-stations easier... better. . . more economical 


. and more dependable today. 


Many tecent, outstanding installations in the power field have been built by 
PANELLIT . . . and reflect the imaginative engineering of the PANELLIT ali P 


PANELLIT builds only control systems and panelboards. It does not manufacture \ 
instruments or controls, thus its engineering assistance and equipment 


recommendations are always independent of sales considerations. 


PANELLIT maintains a separate Power Division in its Engineering Department, 
as well as divisions for other specialized fields of application. 

It is this complete understanding of our business and your application 

that has enabled PANELLIT to establish new standards in power 


and process industry instrumentation. 


NEW LITERATURE 
titled POWER INDUS 
TRY CONTROL SYSTEMS 
will gladly be sent to you 


. engineers and ‘builders of control 


upon request Ask for 


systems, panelboards and Panelgraphs ae 
6312 NORTH BROADWAY 
PANELLIT, INC. CHICAGO 40, ILLINOIS 
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Chock, the, 
dollars and sense reasons 


for wing HAC 5AN 


automatic combustion controls 


and. HAC SAN 


ring balance flow meters 


HAGAN 
HALL 
BUROMIN 
CALGON 





It makes good sense to invest your dollars in Hagan Combustion Controls and Hagan Meters. 
The investment pays real dividends in the following ways: 


Hagan Automatic Controls and Ring Balance Meters 
are accurate, whether the system is simple or complex. 
This accuracy is reflected in savings which, 

during the life of the boiler, usually amount to many times 
the cost of the equipment. 


Hagan Controls and Ring Balance Meters are 
dependable in their performance, year after year. 
Long life and low maintenance costs are 

inherent in all designs. 


One boiler or many, one or more fuels, 
Hagan Controls handle the job easily. Hagan Ring 


- . 7 : : . . s 
Balance Flow Meters are the most versatile meters 
. eee Ts available for measuring and recording flow 


of liquids and gases. 


Whatever your metering or combustion control problems, let Hagan Engineers help you solve them. 
Our experience is at your service. Write, or call us, at 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING FACILITIES 
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G-E TYPE DP MECHANICAL-DRIVE TURBINE, rated 135 hp, drives standby air compres- 
sors. J. A. Chamberlain, Supervisor of Utilities at Barber Refinery, checks turbine. 


G-E Turbines Maintain Plant Steam 


EASY STARTING of the General Electric 2000 KW double extraction turbine-generator at California’s Refinery is demon- 
strated by W. E. Riley, Station Operator. Handwheel initiates small pilot valve, requires almost no muscle effort to operate. 
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DOUBLE-EXTRACTION CONDENSING TURBINE-GENERATOR in 
foreground supplies process steam at 150 psig and 15 


~~ 
> 
dy YEARS OF ELECTRICAL) g@& 
= “£ 
+ PROGRESS “ 


psig for refinery operations at “California's” Barber, 
New Jersey plant. Other turbine is straight condensing. 


Balance at “Calso's’ Barber, N.J. Refinery 


2000 KW Turbine-generators Reduce Boiler Steam to Process Pressures; Mechanical-drive 
Turbine with High-speed Precision Gear Drives Utility Air Compressor. 


To make fullest use of available high-pressure 
steam, to obtain economical by-product power, and 
to automatically maintain plant steam balance over 
a wide range of steam flows, the California Refining 
Division of The California Oil Company selected 
two Genera! Electric turbine-generators for its 
Number Two plant at the Barber, N. J. Refinery. 

Extraction steam from one turbine-generator, a 
2000 KW unit, is delivered at 150 psig and 15 
psig for various process uses. Turbine governing 
accuracy is such that even when extraction steam 
or electrical load requirements vary, extraction 
pressures are held constant. A second 2000 KW 
unit exhausts to a condenser. 


e 


The “California” Refinery also installed a Gen- 
eral Electric Type DP mechanical-drive turbine 
with a G-E high-speed precision gear to drive one 
of the compressors. which furnishes utility air for 
use throughout the refinery. In an emergency, this 
turbine-driven compressor could meet complete 


compressed air demands. 


If your plant uses process steam, why not take 
advantage of G.E.’s experienced turbine engineer- 
ing resources. G-E engineers will study and recom- 
mend ways for you to best utilize steam supply. 
Get more for your turbine dollar with G-E turbine- 


generators. General Electric, Schenectady 5, N. Y. 
256-5 


4 ( , 
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GENERAL @@ ELECTRIC 
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it Rotograte Has 
You Need 


| Typical installation of Detroit 
RotoGrate Stokers in prominent 
Midwestern Plant. Units designed 
for capacities of 150,000 pounds 
of steam per hour each. 


Cut-away view of a typical water 
cooled furnace of a steam gener- 
ator. Two feeders are removed to 
show the specially designed over- 
lapping grate that moves slowly 
forward to continuously discharge 
the ash at the front. A scientifically 
designed reinjection system pro- 
vides effective furnace turbulence. 












































Detroit RotoGrate Stokers may be 
applied to all types and makes of 
boilers or steam generators, and 
are available for capacities up to 
400,000 pounds of steam per hour 
per unit. 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING e¢ DETROIT 2, MICHIGAN 
Works at Monroe, Michigan e District Offices in Principal Cities 


NER ENGINEERING 





REPRESENTATIVE INDUSTRIAL 
ROTOGRATE USERS 


* Abitibi Power & Paper Co., Ltd 
* Allied Chemical & Dye Corp 


* Amalgamated Sugar Co. 

* American Crystal Sugar Co 
American Cyanamid Co. 
American Distilling Co. 


e American Steel Foundries 
@ Campbell Soup Co. 
Capitol City Products Co 


Carborundum Co. 
*J. 1. Case Co. 
Certain-teed Products Corp. 
Chesapeake & Ohio Railway Co. 
Chicago & Northwestern Railway Co 
* Chrysler Corp. 
Clinton Industries, Inc. 
* Consolidated Paper Co. 
Burns any Bituminous coal or Lignite. *Peter Cooper Corps. 
Crane Co. 
Crucible Steel Co. of America 
Cudahy Bros. Co. 
E. |. DuPont de Nemours & Co. 
Elliott Co., Inc. 
Low auxiliary power. Folk. Corp. 
* General Electric Co. 
* 
Increased capacities due to higher burning rates. Secdsliiilies ¢ teabes Co: tae 
* Great Western Sugar Co. 


Requires no special fuel preparation. 


Exceptional fuel economy. 


Responsive to fluctuating loads. Hoberg Paper Mills, Inc. 
Illinois Central System 


Continuous ash discharge eliminates intermittent Interlake Iron Corp. 


Jeffrey Mfg. Co. 
Jones & Laughlin Steel Corp 


Coal feed, air supply and ash discharge are Kimberly-Clark Corp. 
* Libby-Owens Ford Glass Co 


automatically controlled. oli Lilly & Co. 
° . * Minnesota Mining & Mfg. Co. 
® Air for combustion may be preheated. sMediallittiiinicel Co. 
2 bi r ’ *Nash-Kelvinator Corp. 
® Availability high— Maintenance low. *New York Central. System 
* Northwest P Co. 
Hundreds of such RotoGrate installations have been made Yin ag 
: ‘ : Pabst Brewing Co. 
since first introduced by us in 1938. Repeat order customers Pacific Mill 
are best evidence of satisfactory performance. socal Seek Car Mfg. Co. 


‘Do you need more steam? If so, investigate and order your Quaker Oats Co. 
Detroit Stokers now. Whether you are an old or new cus- Rochester & Pittsburgh Coal Co. 


tomer, we are at your service. Write for catalog. *Rohm & Haas Co. 
Schmidt & Ault Paper Co. 


There is a type and size of Detroit Stoker * Studebaker Corp. 


for every Industrial or Commercial need. * Sutherland Paper Co. 
Tennessee Coal, Iron & Railroad Co 


* Tennessee Eastman Corp. 
United States Gypsum Co. 
United States Rubber Co. 

* Walworth Co., Inc. 
Western Electric Co., Inc. 
Wilson & Co., Inc. 

* Wymon-Gordon Co. 

* Repeat Order Plants 


cleaning. 
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Store Coal 30 Tons at a Time. These two Allis-Chalmers 
HD-20 Torque Converter Tractors together move 30 to 
36 tons of coal at a pass dozing it out onto a stock- 
pile at a southern power plant and compacting it at the 
same time to avoid fire by spontaneous combustion. 
Working as a team, the 41,000-lb. tractors move 15 to 
30 percent more coal at a pass than they could both move 
separately. Two Allis-Chalmers units purchased in 1950 
operated so successfully that the utility now has eight 


working at three plants 


World's Largest Tractor-Shovel 


q Tractor-Scraper Team Stockpiles Coal 
Pushes Coal or Loads It. Above left, 


Anywhere. Coal brought in by water to 


Midwest chemical plant is economically 
hauled to stockpile, spread in 4-in. layers 
and compacted by Allis-Chalmers HD-20 
Torque Converter Tractor and 25-yd. 
(18-ton) scraper. With  tractor-scraper 
units that travel anywhere, storage areas 
can be placed wherever space is avail- 
able, coal piled high if space is limited. 


Allis-Chalmers HD-20G with 7-yd. 
bucket is a big-production unit for 
moving coal to stockpile and then 
reclaiming it as needed. Above right, 
the HD-20G is a big-production load- 
er, too. Its 5-ton capacity and 13-ft. 
dumping height make it ideal for 
loading hoppers, cars, biggest trucks. 








New Special Coal-Han- 
dling Blade for HD-20 
Torque Converter Tractor 
is designed to take full ad- 
vantage of the tractor’s big 
175 net engine hp., permit- 
ting it to move about 15 
percent more coal than 
with regular blade. The 
unit shown here stockpiling 
coal for a New York utili 
ty moves an average of 14 
tons at a pass. 


= * q Motor Scrapers Move Coal 


a 


a . 


Fast on Longer Hauls. 
With 4th-gear speed of 22.5 
mph. and heaped capacity 
of 18 yd. (131% tons), the 
Allis-Chalmers TS-300 
Motor Scraper efficiently 
moves big quantities of coal 
long distances. It compacts 
well, too, with 47,900 Ib. 
total weight. Has 20 hp. 
per cu. yd. capacity for big- 
ger loads every trip. The 
TS-200 Motor Scraper has 
a heaped capacity of 13 yd. 
(10 tons). 


q Flexibility in Tractor Han- 


dling of Coal is shown by 
versatile Allis-Chalmers 
units. They can either han- 
dle all storing and reclaim- 
ing of coal—or supplement 
existing facilities. Storage 
areas can be added without 
installing costly conveyors, 
tracks, etc.—or abandoned 
without leaving money tied 
up in idle equipment. The 
109-drawbar-hp., 27,850-lb. 
HD-15 Tractor seen here 
easily takes care of all stor- 
ing and reclaiming of coal 
for an eastern power plant. 


HD-9 Tractor Handles 
Coke for Steel Mill. An 
Allis-Chalmers 72-drawbar- 
hp., 18,800-lb. HD-9 Trac- 
tor dozes coke out onto 
stockpile, levels and com- 
pacts it, then reclaims it 
as needed by the plant. 
Freezing of coke surface in 
wintertime no longer hin- 
ders operation with trac- 
tors as it did with previous 
system. 


RES ti > = 
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cuts equipment investment, 
speeds work with versatile 
HD-5G Tractor-Shovel 


Stockpiles. Allis-Chalmers 40-drawbar-hp. 
HD-5G Tractor-Shovel pushes coal wher 
ever desired on stockpile at Midwest 
plant. Also stockpiles cinders. 


Compacts. With added weight of full 
loaded bucket, 16,200-lb. HD-5G compacts 
coal for safety from fire. 


Reclaims, Loads. With 2-yd. (114-ton) 
bucket and 9-ft. dumping height, the HD- 
5G efficiently loads coal from stockpile to 
trucks for hauling to plant. Dozes or car- 
ries coal on short hauls. Owner supplies 
cinders’ to concrete contractors, finds han- 
dling them with HD-5G faster and lower 
cost than the power shovel formerly used 
for this purpose. 


Find out more about how Allis- 
Chalmers equipment can improve 
coal handling for you. See your 
Allis-Chalmers dealer for a demon- 
stration right at your plant. Also, 
send for free booklet, ‘Economic 
Coal Storage with Allis-Chalmers 


4 TRACTORS © 4 TRACTOR-SHOVELS © 7 SCRAPERS © 2 MOTOR SCRAPERS 
2 MOTOR WAGONS ® 5 MOTOR GRADERS 


Tractors,"* 
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are faced with tungsten carbide, 
tinuous service, low maintenance and sustained fine 











Pulverizing elements of the New Riley ‘‘50’’ Pulverizer evaporates surface moisture so that moisture content 
eo. ang Ba of con- of coal does not affect capacity. Foreign materials 
are also rejected in this section and coal is crushed to 


ness without adjustments. The crusher-dryer section fine granular state, without damage to pulverizer. 


ip RILEY 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlotte Atlanta New Orleans St. Lovis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS + PULVERIZERS + BURNERS + STOKERS + SUPERHEATERS - ECONOMIZERS 











Sronlencously Accepted by Engineers 


Because of These Outstanding Features 


No capacity reduction with increase in 
moisture. 


Tramp iron, iron pyrites and other foreign 
materials in coal rejected. 


Pulverizing elements faced with tungsten 
carbide. 


Fineness sustained over years of operation. 


Long periods of operation without neces- 
sity of shutdowns. 


Unusually high capacity per unit of space. 
Minimum foundation requirements. 
Ability to carry low loads. 
Flexibility-wide load range. 


Operates without coal, with no noise and 
without wear or damage to parts. 


11 
12 


Low maintenance and power. 


No explosion hazard, travel of coal 
through pulverizer faster than flame 
propagation. 


Quiet vibrationless operation. 
Ease of lighting and regulation. 
High primary air temperatures. 
Thoroughly dependable. 
Negligible cost of lubrication. 


All moving parts on a single horizontal 
shaft with bearings outside of housing. 
No worms or gears. 


Primary air fan integral with pulverizer 
separate fan and motor not required. 


All of these people have ordered Riley “’50”’ Pulverizers 


within the past two years 


PUBLIC UTILITIES 


Detroit Edison Co. 

Iowa-Illinois Gas & Electric Co 

Monongahela Power Co 

Utah Power & Light Co 

Hartford Electric Light Co 

Public Service Co. of Colorado 

Iowa Electric Light & Power Co 

Northern States Power Co 

The Potomac Edison Co. 

Superior Water, Light & Power Co 

Western Colorado Power Co 

South Carolina Public Service 
Authority 

Corn Belt Power Cooperative 

Central Ohio Light & Power Co 


MUNICIPAL PLANTS 


City of Richmond, Indiana 
City of Holyoke, Mass. 
City of Rochester, Minn. 
City of Owensboro, Ky. 
City of Austin, Minn. 


A survey of your Power Plant by 


INDUSTRIAL COMPANIES 


Carbide & Carbon Chemical Co. 
Goodyear Tire & Rubber Co. 
Western Electric Co 

General Electric Co. 

Hooker Electrochemical Co. 
North American Aviation 

The Ohio Oil Co. 

National Supply Co 
Continental Can Co 

Monsanto Chemical Co 

St. Croix Paper Co. 

Celanese Corp. of America 
Owens-Corning Fiberglas Co. 
Columbia-Southern Chemical Corp. 
Lawless Bros. Paper Co 

U. S. Finishing Co 

Bell Aircraft Co. 

Syracuse University 

U. S. Steel Company 

Riegel Textile Corp 

White Pine Copper Co 

Ciba States Ltd 

Great Lakes Naval Training Station 
Boston Navy Yard 

Ruberoid Co. 

Carrier Corp. 


ENGINEERED BY THE FOLLOW- 
ING CONSULTANTS 


Stone & Webster Engineering Corp. 
Ebasco Services 

Sargent & Lundy 

Ford, Bacon & Davis, Inc. 

Chas. T. Main, Inc 

Sanderson & Porter 

United Engineers & Constructors 
Jackson & Moreland 

Bechtel Corporation 

Pioneer Service & Engineering Co 
Black t& Veatch 

Stanley Engineering Co 

Douglas M. McBean 

Robson & Woese, Inc 

Francisco & Jacobs 

Burns & McDonald 

Kenneth R. Warrington 

J. V. Edeskuty 

Robert S. Curl & Associates 
Interboro Company 

Lockwood Greene Engineering, Inc. 


a consulting engineer will possibly show ways of making surprisingly large savings in your power costs 


COMPLETE STEAM 
GENERATING UNITS 


WATER-COOLED FURNACES . 


STEEL-CLAD INSULATED SETTINGS - 
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For TOP ¢ 
SELF-CONTAINED STEAM (GENERATOR 


EFFICIENCY 


Mabe waxer TREATMENT 


SCALE AND CORROSION PREVENTION 


With a Nalco Service Policy and Nalco Chemicals to fit your 
water treatment requirements, you can keep your self-contained 
boilers operating indefinitely at top efficiency — without any of 
the costly difficulties caused by scale and corrosion. This part of 
the Nalco System was designed expressly to provide small boiler 
users with the same complete water treatment services enjoyed 
by thousands of the country’s largest power plants. A new 4-page 
bulletin gives complete details on The Nalco System as applied 
to the modern self-contained boiler. Your copy will be sent 
promptly, without obligation. 


Write for Bulletin 49 


Mletsnsss FUEL OIL ADDITIVE 


FUEL SAVING... CLEAN BURNERS 


Nalco SR-155 is a complete fuel oil additive. It replaces two, three 
or more single-purpose additives to: (1) keep storage tanks, fuel 
lines and burners free of sludge and gum; (2) prevent soot forma- 
tion in the firebox and flues; (3) inhibit corrosion throughout the 
fuel system; and (4) act as a combustion catalyst to assure com- 
plete burning of oil. Fuel savings and reduced maintenance costs 
usually more than repay the cost of continuous SR-155 treatment 
— and very little SR-155 is needed per 1,000 gallons of fuel oil! 
Details on Nalco SR-155 will be sent on request. 


Write for Bulletin 46 





NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 


THE , F Alchem Limited, Burlington, Ontario 
/ 
Vij AP bz 
i JA oF, 4, 


SYSTEM « Serving Industry through Practical Applied Science 
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ful Bulletins. 


THE ANSWERS to many of your operating and maintenance problems are found 
in these new and recently revised catalogs and bulletins. Circle item numbers 
of all catalogs wanted on the postage-free card below, detach and mail 


VALVES, PIPING, FITTINGS 


TOT Solenoid Valve Ordering Guide 
— Eighty-pp Catalog 24 is comprised of 
bulletins covering company’s compre- 
hensive line of solenoid valves and includes 
guns information, selection tips and 

ow charts. Among valve types presented 
are two-way and three-way midget valves, 
super-duty four-way solenoid valves with 
poppet-type seats and discs ae 
pose and explosion-proof solenoid valves, 
also strainers. Automatic Switch Co. 


102 Pressure Reducing Valve — An 
automatic | pay reducing valve is de- 
scribed in 6-pp Form 100. Illustrates and 
discusses design features, gives dimensions 
and weights, also materials of construction. 
Tells how this sliding gate valve affords 
pressure regulation for steam, water, oil, 
as and air; includes flow tables. Jordan 
lator Corp. 


103 Anhydrous Ammonia Valves 
— Sixteen-pp Catalog 801 introduces a 
series of newly designed valves for appli- 
cations where ammonia and other gases, 
non-corrosive to steel, are used. Presents a 
wide range of valves and fittings, describ- 
ing their special features and applications. 
Includes sizes, also prices of fittings and 
many of the valves. Henry Valve Co. 


104 Test Data on Insulated Pipe — 
This 6-pp engineering test a covers 
simulated operating tests made on insu- 
lated pipe. Gives methods, temperature 
recording and results of tests to determine 
temperatures ———_ in and near con- 
duit buried 48 in. underground, and effects 
of water and high temperature on casing. 
Durant Insulated Pipe Co. 


105 Synthetic Hard Rubber Pipe, 
Fittings — Tempron, aheat- and chemical- 
resistant synthetic hard rubber compound 
is described in Bulletin 96-A. Cites ad- 
vantages of this material for pipe and fit- 
tings, gives dimensions of piping, and fit- 
tings available. Includes data on physical 
and electrical properties of Tempron and 
lists chemical solutions it can handle. The 
American Hard Rubber Co. 


106 Tube Fittings — Sixteen-pp 
Catalog 253 illustrates and provides sizes 
and prices for more than 90 items, includ- 
ing brass shut-off valves, flare tube fit- 
tings, compression fittings, brass pipe fit- 
tings and others. Drawings show thread 
standards. Universal Brass Corp. 


107 Flexible Metal Hose — This 
bulletin emphasizes the wide range of hose 
types and assemblies available from this 
manufacturer. Pictures some common 
flexible hose installations, and includes a 
handy application chart showing type of 
assembly to use for handling various kinds 
of liquids, gases, solids and semi-solids. 
Flexonics Corp. 


108 Sealer for Joints — Bulletin 
B7A! describes a plastic sealing compound 
for stopping spiral leakage in threaded 
joints. Explains how this leakage occurs and 


how company’s Graycote acts to stop it. 
Gives features of the sealer and suggested 
applications. Chicago Gasket Co. 


PUMPS, PUMPING 


109 Centrifugal Pumps — Single- 
stage, double-suction centrifugal Runes 
are described in newly revised 24-pp Bulle- 
tin 08B6146B. These pumps, in 66 stand- 
ard sizes, individually engineered to cus- 
tomer specifications, are used for general 
water supply, circulating, gathering, drain- 
age and other applications in water utili- 
ties, power plants and many industries. 
Besides providing data on pumps’ con- 
struction features, bulletin tells how to 
figure pumping head, carries tables of 
sizes, head capacities, friction loss. Allis- 
Chalmers Mfg. Co. 


110 Rotary Pumps — Catalog 953, 
8 pp, describes briefly a line of rotary 
pumps for manufacturing, process, pe- 
troleum and other applications. Explains 
principle of operation incorporated in these 
pumps. Includes sizes, capacities, sugges- 
tions on selection. Geo. D. Roper Corp. 


111 > Vacuum Pumps — Bulletin 270, 
20 PP. is a recent printing of company’s 
booklet on Condo-Vac return line vacuum 


eee eeeeeeeeeeee 
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Catalog Library 
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213 214 215 216 217 218 219 220 221 222 223 224 


201 202 203 204 205 206 207 208 209 210 211 212 
225 226 227 228 229 230 231 232 233 234 235 236 


and boiler pumps for vacuum heating sys- 
tems and industrial services. Di 
general features of this line of 
explains Condo-Vac principle and 
tion to economical operation. 

— of Condo-Vacs are described in de- 
tail, dimensions given. Chicago Pump Co. 


Re rela- 
Various 


112 Multi-Stage Pumps — Two-, 

, four-, and five-stage pumps for 
supplying, circulating and boosting water 
and process liquids are described in Bulle- 
tin B-1400, 12 pp. Illustrated in color, 
includes pump cross sections, application 
hotos. Discusses general features of the 
ine, design and construction features of 
these split-case type umps, provides 
dimensional data. Peerless Pump Div., 
‘ood Machinery and Chemical Corp. 


MECHANICAL POWER 
TRANSMISSION 


113 Shaft Seals — Form 455, 12 Pp, 
presents a mechanical seaj that rotates 
with the shaft and is designed to meet seal- 
ing needs of centrifugal and rotary pumps, 
agitators, blowers, other rotating equi 
ment. Explains advan of these coals, 

ives suggested uses for six types, also for a 

ouble seal and a cartridge sleeve seal. 
Cutaway drawings show design details. 
Durametallic Corp. 


114 Riveted Roller Chain — Riv- 
eted chain as easily coupled as cottered 
chain is described in detail in Bulletin 
52-2. A highlight of this 24-pp booklet is a 
graphic section showing how the chain is 
made up to any leat. Features of the 
chain are illustrated. Assembly diagrams 
and charts for all size chains are presented, 
as well as list prices and boxed assembl 

specifications. Also includes data on sande 
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ard roller chain available. Baldwin-Duck- 
worth Div., Chain Belt Co. 


115 Herringbone Gear Speed Re- 
ducers — Informative engineering data 
on continuous tooth herringbone gear speed 
reducers is given in 58-pp Catalog 40-C. 
Gives general] specifications of the line, and 
selection su tions; stresses design ad- 
vantages. Detailed information is pre- 
sented on parallel shaft, offset drive, 
single-, double- and triple-reduction units 
of 2-to-1 to 370-to-1 ratios, 0.5 to 5000 hp; 
and straight line drive, double reduction 
units of 11-to-1 to 76.5-to-1 ratios, 0.8 to 
800 hp. D. O. James Gear Mfg. Co. 


ELECTRICAL 


116 For Modern Power Distribu- 
tion — Bus duct application to distribu- 
tion systeme of industrial, institutional 
and other buildings is described in 12-pp 
Booklet B-5835. Four types of bus duct 
are presented: plug-in duct, low-impedance 
duct for long feeder runs or where mini- 
mum voltage drop is important, weather- 
proof feeder duct for outdoor installations, 
and weatherproof low-impedance duct. 
Photos and application data from actual 
installations show how bus duct solves 
distribution problems connected with 
modernization, expansion, or new building 
programs. Westinghouse Electric Corp. 


117 Cables for Direct Burial In- 
stallations — Of special interest to users 
of 0 to 5000 v non-metallic sheathed power 
cables is Bulletin OK-1066, 12 pp. Brief 
and factual, it givea construction features, 
dimensional data and installation recom- 
mendations. Also includes current carrying 
capacity data. The Okonite Co. 





. « « Outstanding Among 
This Month’s Catalogs 
118 Motor-Generator Refer- 
ence Book — Publication 51R7933 is 
a 50-pp booklet compiled to assist in 
the sdinctien of motive power to handle 
most industrial applications. Neither 
text book nor ordering catalog, this book 
provides a brief outline of the various 
types of motors, generators and motor- 
generator sets, telling their applications 
and operating requirements. klet is 
panty illustrated and includes per- 
ormance data, ratings, information on 
methods of speed control, general 
characteristics and representative di- 
mensions. Much of the material pre- 
sented is from a reference book pub- 
lished by the Electrical Modernization 
Bureau, Inc. Allis-Chalmers Mfg. Co. 











119 Asbestos Electrical Insula- 
tions — “‘Quinterra-Quinorgo,” 32 pp, 
gives information about two electrical in- 
sulations made of purified asbestos, telling 
why they were developed, what their char- 
acteristics are, where they may be used to 
advantage. Serving as both handbook and 
descriptive brochure, the booklet contains 
test data and advice on application tech- 
niques and equipment including photos 
of methods now in use. Johns-Manville. 


120 Silicone Rubber as Insulation 
— The properties and processing of sili- 
cone rubber as an insulating material for 
wire and cable are detailed in 8-pp Bulle- 
tin CDS8-13. A section on applications cov- 
ers the use of the heat- andl! euseuthient 
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material for Navy and ignition cable. 
Chemica] Div., General Electric Co. 


AIR CONDITIONING AND 
VENTILATING 


121 How Much for Air Condition- 
ing—A quick and simple investment 
analysis technique for determining how 
much the installation of air conditioning 
can save through increased employee effi- 
ciency is available in a handy klet. 
age SE79-2150.) The analysis also shows 
ow many years it will take for the air con- 
ditioning to pay for itself. Air Condition- 
ing Div., Genera! Electric Co. 


122 Packaged Ventilating Sets — 
ny Sew 28 pp, introduces com "a 
V-belt Ready Units, complete ventilating 
sets for handling any volume of air from 
100 to 12,000 fpm at low static pressures. 
Stresses versatility, quiet operation, effi- 
ciency, other features of the units, discusses 
advantages of V-belt drive, explains con- 
struction details. Includes capacity data 
for all sizes of the units. Clarage Fan Co. 


INSTRUMENTS AND CONTROLS 


123 Millivoitmeter Type Instru- 
ments — Catalog 1053, 24 pp, describes 
indicators, indicating electronic controllers 
and excess temperature safety cut-off 
controllers. Information on operation and 
applications of on-off, two-position three- 
position and ‘“‘pulse-type” time-propor- 
tioning controllers is included as well as 
data on primary measuring elements 
dimensions, ordering information and 
selection tables. Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co. 


124 Temperature, Conductivity 
Controllers — Complete data about mod- 
erate-priced electronic instruments for 
two-position or proportional control is 
given in 20-pp Catalog ND47. Shows how 
three types of temperature controllers are 
being used to regulate temperatures up to 
1000 F. Also describes a conductivity con- 
troller for checking condensate purity. 
Diagrams and brief text combine to show 
how the temperature controllers apply 
various types of control. Includes specifi- 
cations. Leeds & Northrup Co. 
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125 Level Controls, Safety Devices 
— Ordering information and application 
suggestions on a line of boiler water level 
controls and safety devices is presented in 
Catalog SC-3, 24 pp. Describes and pic- 
tures boiler-water and make-up water 
feeders, low water fuel cut-offs, tempera- 
ture and pressure relief valves, float oper- 
ated switches, float valves and other equip- 
ment. Includes price list. McDonnell & 
Miller, Inc. 


126 Instrument Gages — Bulletin 
98214, 24 pp, describes recent develop- 
ments in 6-in. dial indicators for tempera- 
ture, re and load applications. Gen- 
unt tntecneh. gives information on 
features, dials and scales available, to- 
gether with reference materia] on types of 
actuation. Sensitive elements for the tem- 
‘(Continued on page 115) 








NOW 95% OF ALL PACKING NEEDS 
= ARE MET WITH R/Ms 














m 


Lower inventories! Simplify ordering! Reduce downtime! 


lem possible. To accomplish it, R/M has drawn to 
the fullest extent on its 50 years of know-how and 
experience. It has utilized the research, testing and 
production facilities of all its seven great plants. 
You can count on these “Big 7” R/M Packing 
Types for superior performance every time. See 
your distributor for details. Let him show you 
how R/M Packings will lower your inventories, 
simplify your ordering, reduce your downtime. 


Don't labor any longer under the impression that 
you must carry 10, 20, 50 different types of pack- 
ing. The whole idea is obsolete as of now! Unless 
you have a very rare packing application, just 3 or 
4 of R/M’s new “Big 7” Packing Types will prob- 
ably meet every one of your requirements. Nothing 
less than an engineering feat—from raw materials 
through continuous manufacturing processes—has 
made this simplified approach to the packing prob- 


FACTORIES: Bridgeport, Conn.; 
Manheim, Pa.; No. Charleston, S.C.; 
N.J.; Neenah, Wis.; 


Passaic, 


RAYBESTOS-MANHATTAN, INC. patie Ind.; Peterborough 
PACKING DIVISION, MANHEIM, PA. Intario, Canada 











e Industrial Rubber Products « Abrasive and Diamond Wheels 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings ¢ Teflon Products © Asbestos Textiles 
Sintered Metal Products ¢ Bowling Balls 


Rubber Covered Equipment « Brake Linings © Brake Blocks e¢ Clutch Facings ¢ Fan Belts © Radiator Hose « 
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How Dearborn Helps 
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with DEARBORN Formula 659 


Boilers, feed lines, heaters and economizers are Pro- 
tected against sludge accumulations—steam purity 
control is assured—turbine deposits are effectively 
prevented—with Dearborn’s Formula 659 Sludge 
Conditioner and Polyamide Anti-Foam Treatment. 
Safeguards against carry-over of suspended and dis- 
solved solids. Protects valuable parts—avoids 
expensive maintenance and unnecessary shutdowns. 
Bulletin 5008 tells the complete story: 
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with DEARBORN’S complete ating 
water treatment and 
engineering service 


Providing trouble-free water—a vital necessity to every 
user of steam—has been Dearborn’s business for more 
than 65 years. 

Today, this broad background of experience—plus 
treatment formulas that have been tested and re-tested and 
the most modern laboratory and research facilities —is 
available to you at Dearborn. 

To keep your power and steam-producing facilities at 
peak production...to greatly minimize unnecessary main- 
tenance—call your Dearborn Sales 
Engineer. He’s our expert who will 
check your facilities—analyze your 
raw water—recommend the proper 
treatment, feeding equipment and 
test procedure. Dearborn Bulletin 
5000 describes this service. 


Dearborn Chemical Company, Dept. PG 

Merchandise Mart Plaza, Chicago $4, Illinois 

Please send me 

CJ Bulletin 5013-A_ [] Bulletin 5008 [J Bulletin 5000 
(-] Have a Dearborn Sales Engineer call 
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Position ° eeccece 


Me icetaas ETO COT TOOT TET OE EE ET ee ceccese 


Se ee ED EEE oe heen aan 


For more data circle 522 on Post Card 





This is PREG/S/UN 


A-C Crane Hoist Control 


15 Tons of Steel... handled as though it weighed a 
pound. The picture at the right tells the story. A walnut 
and wrist watch were placed side by side. The operator 
lowered the 15-ton, full-hook load. The walnut was 
cracked. Then the load was raised without the least 


settling action. The watch was left untouched. 


That's Precision... precision that is attained on all 
cranes equipped with the new Westinghouse Load-O- 
Matic Crane Control. In this particular test, the load 
was lowered with the master switch set at the first 
point lower. No jogging, inching or retardation 
was necessary—lowering rate was smooth and steady. 

The Load-O-Matic hoists and lowers a// loads—the 
empty hook, light or maximum loads—at stabilized 
speeds. Loads can be brought to a standstill or sus- 


pended by action of the motor only, 


VERNIER CONTROL PROVIDES FLEXIBILITY 
Additional flexibility of operation is available with 
the auxiliary Vernier control. This control component 
is especially useful for high-accuracy spotting. For 
example—with full load on the hook and the master 
switch on the first lowering point, operation of the 
Vernier provides control from approximately 7% of 
full speed to standstill. Operator can actually float the 


load into the desired spot. 


ASK FOR DESCRIPTIVE BOOKLET B-5417 


This booklet describes all the operat- 
ing characteristics and features of the 
Load-O-Matic a-c crane hoist con- 
trol. Ask your Westinghouse repre- 
sentative for your free copy, or write 
direct to: Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-27015-A 


you can 6E SURE...1¢ 175 


Westinghouse 
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This simple test of the Westinghouse 
Load-O-Matic was conducted at a Ma- 
terials Handling Conference and wit- 
nessed by more than 100 engineers. The 
full load of 15 tons was lowered at an 
almost imperceptible speed till it cracked 
the walnut. The watch was not damaged. 
Then the load was raised without the 
least settling action. 
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SUMMARIZED HERE are new products and improved ones 
ments of leading manufacturers who will gladly supply further information at no 
cost. You may use the no-obligation, postage-free cards on pages 37 and 115 for 
your request. Just circle the numbers of the items you'd like to know more about 


1—FEED PUMP MOTOR 


For power plants, comes in ratings 
of 1000 hp and larger 
This new boiler feed pump motor 
features an improved ventilation 
tem, cubical design, a special high-speed 
rotor and quieter operation. The unique 
ventilation system of the motor dis- 
charges the heated air away from work- 
ers and other nearby motors. This 
contributes to employee comfort, it 
is explained, and permits adjacent units 
to be mounted closer together without 
harmfu! recirculation of hot air. The 
air is drawn in from the motor’s sides 
and expelled at a higher level from the 
haft end of the motor over the couplings 
and boiler feed pump. 
To blend with modern power station 
tyling, the over-all width of the motor 
has been reduced. Savings in floor space 
can thus be realized, according to com- 
pany engineers, because the motors 
may be mounted closer together. The 
rotor, designed to operate at 5600 
rpm, received a special finish after 
grinding which aids in reducing tur- 
bulence and noise, company says, and 
quieter operation is further achieved by 
a large air discharge chamber and the 
baffling effect of louvered inlets and 
outlets. General Electric Co. 
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2—BUTTERFLY VALVE 


For use on liquid, sludge or dry ma- 
terial lines 

This butterfly valve is said to feature 
speed and ease of operation, and its de- 
ign permits use of any combination of 
interchangeable end connections. Ac- 
cording to manufacturer, the dise of the 
valve seals in a resilient, oil- and acid- 
resistant seat and will provide complete 
shut-off against pressures to 150 psi, or 
against vacuum. The valve is so con- 
structed that the entire sealing section, 
containing seat, disc, and handle, can 
be removed without line disconnection. 
The handle mechanism of this valve 
is indexed, to hold the valve in fully 
opened or closed position. The valve 
is made in sizes from 2 through 12 in., 
and can be supplied in a wide range 
of materials, in a variety of end connec- 


tions. Keystone Tool Corp 


Nows 


recent develop- 


3—ASH CART 


For rolling away boiler room ashes 

or machine shop parts 
The Rol-A-Way is made of heavy 
steel for general industrial use. It is 
constructed to receive ashes direct from 
the average 20 in. high grate line and 
its use eliminates pulling the ashes onto 
the floor and shoveling them into a 
container. Its capacity is over 5 cu ft. 
The handle folds down for easy access 
to the fire door and the wheels are large 
for safe handling over rough fioors. 
American Coal Burner Co. 


4—PRESSURE TRAP 


Is vertical, magnetic unit designed 
for use in slurry lines 

Primarily used to protect pumps and 
refiners, this trap can be installed in a 
section of vertical down-pipe. This posi- 
tion takes advantage of the force of 
gravity which drives the flow of material 
containing tramp iron directly onto the 
magnet’s face. The unit consists of a 
cylindrical housing, furnished by cus- 
tomer, with an inlet at top and an 
outlet at bottom. It is suggested that 
the cylinder be made of 24 in. dia pipe. 
The trap is furnished with stainless 
steel angle guides welded in place. In 
operation, material flows directly down 
onto the middle of the magnet face 
plate, dividing in two directions to 
flow off the sides of the plate into the 
outlet pipe. Metal impurities fall by 
gravity and velocity into the magnetic 
field. The depth of flow over the magnet 
is restricted by the baffles to 314 in. 
The trap comes in sizes for volumes 
from 1500 to 5000 gpm. Eriez Mfg. Co. 


5—BUS RUNS 


Are metal enclosed and rated as 

high as 8000 amp, 14.4 kv 
These isolated-phase bus runs can be 
shipped in three-phase packages in 
lengths up to 16 ft. This is an extension 
of unit length from the previous limit 
of 10 ft, company states, and of rating 
from a previous 6000 amp, accomplished 
by using aluminum conductors instead 
of the heavy copper conductors formerly 
used. Electrical joints between alumi- 
num conductor sections are silver sur- 
faced by a plating process to assure a 
bond between the silver and aluminum. 
General Electric Co. 


6—PROPORTIONING PUMP 


Controlled capacity; can be used 

in single or multiple combinations 
This controlled capacity pump is con- 
structed to allow removal of moving 
parts through the crosshead without 
breaking piping connections. The pack- 
ing gland is open at both ends to simplify 
replacement of packing and assure even 
take-up on the packing. The grease 
lantern ring is readily changed to a 
water seal for handling suspended solids 
or corrosives. 

A low-capacity high-pressure recipro- 
cating plunger pump, this proportioning 
unit is designed for use wherever con- 
trolled capacities of fluids are required, 
as in boiler water treatment, plant 
service and municipal water treatment, 
treatment of industrial wastes, chemical 
processing. 

Minimum capacity of smallest size is 
5 ee per hour, and maximum capacity of 
largest size is 128 gph. Pressure ranges 
to 20,000 psi. The pumps are supplied 
as complete units ready for installation 
and include pump and standard motor 
and gear reducer mounted on base plate. 
Philadelphia Pump and Machinery Co. 


7—MECHANICAL SEAL 


Balanced, heavy-duty type, de- 

signed for pressures up to 1000 psi 
The Type 8-B Shaft Seal is a heavy-duty 
mechanical seal for applications where 
ruggedness to withstand high pressures 
is a factor. A packaged unit, this seal 
is furnished pre-assembled on a sleeve 
for ready installation. When used with 


split case pumps it is not necessary to 
lift the upper half of the casing to 
install or remove the seal, company 
says. Its compact design adapts it for 
use in conventional pump stuffing boxes. 

Incorporating a rotating sealing 
washer and “‘floating’’ stationary set, 
balance is accomplished by lowering the 
washer face to a point where stuffing 
box pressure is not exerted against 
sealing area. The rotating assembly, 
consisting of a retainer driven by the 
sleeve with washer driven from dents 
in the retainer, is held in contact with 
the lapped face of the seat by multiple 
springs equally spaced around the sleeve 
at the back of retainer. O rings provide 
sealing between sleeve and shaft and 
between washer and sleeve. Another O 
ring is used between stationary seat 
and end plate. The Crane Packing Co 


8—ROLLER CHAIN 


Is easily assembled riveted type, 
with single pin coupler 
A step in the direction of solving the 
problem of machine down-time due to 
chain failure is announced in the form 
of a chain combining the long-wearing 
characteristics of riveted roller chain 
and easy assembly of cottered chain. 
Basically, this chain is supplied in 
ASA standard and heavy series, 1 in. 
through 2!¢ in. pitch sizes in multiple 
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VALVES 


What’s CRANE cooking up here? 


‘Big Piping Savings for You— 
The man behind the mask above is a unit fab- 
rication specialist with a talent for saving you 
time, trouble—and dollars—in the long run. 

He’s part of a crew of experienced mechan- 
ics in one of the big Crane Fabricating Shops, 
where piping units like this 8-inch assembly 
are built precisely to specification. 

And it’s a complete as well as a quality 
service, for Crane takes over at the blueprint 
stage; supplies all valves and component 
parts—makes the pipe bends—does the 
welding. Right at hand are the best facilities 


CRANE VALVES .~: 


THRIFTY | 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois BUYER ; 
a i 


Branches and Wholesalers Serving All Industrial Areas 


FITTINGS -; 


PIPE 


for heat-treating or stress-relieving, radiog- 
raphy, etc., to assure uniform strength and 
dependability. The finished unit is pre-tested 
and proved in advance, ready for quick in- 
stallation in your piping system. 

You take no risk—you pay for no spoilages, 
and your erection crew is spared many a 
major headache. But, why not let your Crane 
Representative review your piping layout and 
help you decide where Crane Unit Fabrica- 
tion will be to your advantage? There’s also 
further information in your Crane 53 Catalog 
—or write for Folder AD-1771. 


- PLUMBING 
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widths. It is made up in 10 ft lengths 
of riveted chain, having a specially de- 
igned single pin coupler installed at 
convenient intervals. Spacing of coupler 
varies, depending on chain size, but they 
are placed in the assembled chain so any 
length can be made without cutting 
rivets or damaging parts. In the Bald 
win-Rex Single Pin Coupler Link in 
corporated in this chain a single pin, 
easily removed disconnects the chain 
Center links or spacer plates cannot 
move or fall out when connecting the 
chain, manufacturer points out 

Each 10-ft section of chain is boxed 
individually, and any even pitch length 
of chain from 2 pitches to 10 ft can be 
made from one box of chain. Odd piteh 
lengths can be obtained by using a 3- 
pitch riveted offset section. Lengths of 
more than 10 ft can be made by com- 
bining additional 10-ft sections. Bald- 
win-Duckworth Div., Chain Belt Co 


9—TRANSMITTER 


Force-balance type, is designed to 
simplify flow measurement 
The Transaire Transmitter is offered 
as a solution to the problem of close- 
coupled fluid flow measurement, liquid 
level or other installation requiring 
differential pressure measurement and 
transmission. The instrument is a force- 
balance transmitter for converting dif- 
ferential pressure into an equivalent 3 
to 15 psi output. 
The instrument 
The primary unit 
pressure and consists of a 


has two basic units. 
differential 
two-part 


senses 


steel housing enclosing a Teflon-coated, 
glass-fabriec diaphragm. The inner hous- 
ing of this unit is shaped to the contour 
of the diaphragm to permit full over- 
range protection of 1500 psi to either 
side of the diaphragm. The secondary 
unit transmits the proportional output 
air pressure and incorporates a pneu- 
matic force-balance transmitting system. 
The unit is enclosed by a gasketed cast- 
aluminum cover, self-purged to keep 
out dust and corrosive vapors. 

Inherent features claimed for the 
transmitter include simplified installa- 
tion, easy maintenance, simple adjust- 
ments and true average damping. Full 
details are given in Bulletin 98226. 
Taylor Instrument Companies 


10—STEEL TAPES 


Chrome plated, are being offered 
in four lengths, at popular prices 
The chrome plating on these tapes 
creates a blue-white background which 
contrasts with the tape markings to 
improve their legibility. The plating is 
also said to give the advantages inherent 
in a tough and practically permanent 
surface. Tapes are available with loop 
handle or retractable hook handle. 
Called the Redhead line, these tapes 
come in knurled-band steel cases covered 
with maroon leatherette. They have 


46 


flush-folding push-button handles and 
precision cast winding drums, are fur- 
nished complete with translucent plastic 
carrying case. The line includes a range 
of 25-, 50-, 75- and 100-ft tapes; feet 
in inches and eighths or in tenths and 
hundredths. A 50-ft tape retails for 
about $4.50. Justus Roe & Sons, Inc. 


11—D-C AMMETER SHUNTS 


Are designed for use with 50 mv 

meter instruments 
Sizes of these ammeter shunts range 
from 150 to 10,000 amp. Manufacturer 
says they are calibrated to within !'5 to 
| per cent accuracy and complete with 
10 ft calibrated leads. Each shunt is 
designed to maintain its accuracy at 100 
per cent overload to make it applicable 
for use at twice the rated capacity with 
100 mv instruments. All units are made 
with solid copper ends and solid man- 
ganum rods between copper. 

Because of the heavy duty construc- 
tion and low temperature coefficient of 
the metal alloy, accuracy is maintained 
when used at maximum capacity and 
at ambient temperature to 350 F, com- 
pany says. It is also stated that force 
fitting of over '» in. of manganum rod 
into both metals has produced an instru- 
ment that is impervious to shock and 
resists parting force many times its 
ampere rating in pounds. This develop- 
ment is credited with reducing cost of 
high quality shunts. Rapid Electric Co. 


12—TANK CONTROLS 


Are designed to simplify the prob- 

lem of liquid level control 
Introduced as a new approach to the 
task of controlling levels in tanks, vats 
or other vessels this new control utilizes 
three standardized components: an elec- 
trode holder, a relay, and a direct oper- 
ated solenoid valve. 

In operation, two stationary elec- 
trodes are suspended in the tank where 
a circuit between them is established or 
broken by the rising or falling of the 
liquid level. This circuit actuates the 
relay which, in turn, operates the so!e- 
noid valve. This valve may be installed 
in either the tank supply or discharge 
line, whichever operating conditions 
require for proper level control. Com- 
ponents are available in several sizes. 
Johnson Corp. 


13—SAMPLE COOLER 


Is designed to permit steam or 

boiler water measurements 
The Model SC-7A-B-W Sample Cooling 
Coil consists of a cupro-nickel concen- 
tric coiled tubing, stainless steel connect- 
ing blocks, an industrial-type dial ther- 
mometer and bracket for wall mounting. 
It allows checking of high pressure steam 
or boiler water by means of an elec- 
trolytic conductivity cell. The sample 
to be tested is reduced in temperature 
and pressure to measuring range so that 
standard type conductivity cells can be 
used. The dial-type thermometer, lo- 
cated at the conductivity cell end of the 
coil, indicates measurement tempera- 
ture. Industrial Instruments, Inc. 
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14—IMPROVED EXHAUST HEAD 


To clean up steam and vapor dis- 
charged from industrial stacks 

This new exhaust head is said to clean 

up exhaust vapor so effectively that no 

nuisance particles such as oil and proc- 

ess liquors are vented to attack ma- 

chinery or buildings or create a public 

nuisance. The unit 

has no moving 

t parts or filters, and 

according to com- 

pany, is virtually 

maintenance free. 

Entrainment 

laden vapor enter- 

ing the purifier is 

engaged by a sta- 

tionary centrifugal 

element which im- 

parts a controlled 

but rapid rota- 

tional motion to 

the vapor. This ac- 

tion guides dirt 

particles, guck, oil 

and water outward 

to the walls of the 

purifier. From here it is drained and 

ejected, while the clean, dry steam 

continues upward and is discharged 
to the atmosphere. 

Although fabricated to specification, 
standard models have a slip-on flange 
connection for the stack and a threaded 
connection for the drain, a fabricated 
steel body and stainless steel centrifugal 
element. The V. D. Anderson Co. 


15—DRAWOUT SWITCHGEAR 


Low voltage, incorporates new type 
of air circuit breakers 

A newly announced line of low-voltage 
drawout switchgear (600 v a-c and be- 
low) features standardized compartment 
design. Complete equipments having 
whatever circuit pattern is needed can 
be manufactured from standardized 
circuit breaker, control-instrument and 
bus compartment building blocks. 

Able to withstand 30-cycle momen- 
tary currents equa! to their interrupting 
ratings (15,000 to 100,000 amp), the 
new circuit breakers used are said to 
make it possible for the first time to 
have fully selective tripping with all 
breakers applied up to their full inter- 
rupting ratings. Continuous current 
ratings range from 15 to 4000 amp. 

An important feature announced for 
the new breakers is the stored energy 
closing mechanism used for electrical 
operation of 50, 75 and 100 kva inter- 
rupting rated breakers. Earlier breaker 
designs depended on maintenance of 
control power during the entire closing 
operation to drive a motor or solenoid, 
company points out, but the new mech- 
anism assures closing and latching 
against full rated short circuit current 
even though control voltage is lost 
when the breaker contacts first touch. 
This is accomplished by energy stored 
in a spring before the closing operation 
is begun. General Electric Co. 


16—LIQUID LEVEL CONTROL 


Electronic type, for a wide range 

of industrial applications 
Based on the capacitive action of liquid 
surrounding a porcelain-enamel-covered 
electrode, the Belmont Level Control 
provides adjustment of liquid level and 
cut-in, cut-out differential over wide 
limits. In operation, the new unit con- 
sists of a probe, mounted directly at the 
location of the controlled liquid; a con- 
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VULCAN 
2 MOTORS 


pew CLEANING PATTERN—an infinite number of 
double-helix paths—makes the second motor of 
a Vulcan Long Retractable Soot Blower a most 
profitable investment. Two motors cost more—but 
they are worth more. 

To get such thorough cleaning—with the blow- 
ing steam or air always cleaning a new path-—you 
must have two motors. One motor moves the lance 
in and out—the other rotates it. And with the two 
motors, traversing and rotating speeds are inde- 
pendently adjustable for your exact needs. 


This double-helix pattern cuts tube replacement 


Shown is the Vulcan T-3-E 
Long Retractable Soot 
Blower with electric drive. 
The T-3 Long Retractable is 
air-driven. 


costs. There is no danger of the blowing medium 
constantly striking—and wearing away—-the same 
part of each tube. Packing life is increased. 

These are reasons why Vulcan “Long Retracts” 
are found on so many new high-duty boilers. Users 
know Vulcans pay for themselves quickly and often. 


The story is told in Bulletin 1002. Write for it. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


Automatic 
atic BLOWERS 
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necting cable which can be up to 1000 
and the control unit located for 
convenience. The two main 
controls (liquid level and differential) are 
designed for screwdriver adjustment 
while a vernier or fine control on liquid 
level is operated by a panei-front knob. 

Standard models operate from 115-v 
60 cps supply while special units are 
available for 230-v or 25 eps operation. 
The snap-action relay included in the 
unit is rated for 10-amp at 115 and 230 v. 
An indicator light in the pane! front indi- 
cates operation of the relay —burning 
at full brilliance when the relay is open 
at half brilliance when the relay is 
closed. Thermo Instruments Co. 


17—STEAM BOILER 


Iinternally-fired marine type, for 

burning either ol! or gas 
The Model LO Supermarine burns gas 
and No. 3 oil or lighter. It has 7 sq ft of 
water backed heating surface for each 
boiler horsepower developed which, ac- 
cording to manufacturer, assures the 
boiler a long life of peak efficiency with 
either fuel. The shell is internally fired 


ft long 
operating 


two-pass marine type with a large diam 
eter combustion tube and a battery of 
return tubes correctly located with re- 
spect to the firing tube, it is pointed out, 
and there is ample steam space with a 
safe depth of water. 

The combustion system is simple. The 
fan supplies all combustion air, and 
park ignition is automatic with either 
fuel; there is no pilot. Electronic safety 
controls are provided to shut off the 
burner in the event of flame or electric 
failure. Company says that changeover 
from one fuel to the other is easily and 
quickly accomplished and suggests this 
boiler for use where use of both fuels 
is contemplated —- also for hospitals and 
other plants where emergency standby 
equipment is required. Sellers Engineer 
ing Co 


18—SWEEPING COMPOUND 


Finely ground cellulose fiber ma- 
terial of high absorbency 
A new floor cleaning compound, Cotton- 
tex is claimed to absorb more than eight 
times its own weight, making it well 
suited for absorbing oil, greases, battery 
acids, gasoline and liquids. It can be 
used for cleaning hands as well as floors. 
Company says Cottontex absorbs im- 
mediately and, when swept up, leaves 
the floor clean and dry doesn't com- 
bine with oil or grease to form a com- 
pound which has to be scraped up. And 
since it is soft and non-corrosive, it will 
not harm wood, concrete, terrazo or 
painted floors. Manufacturer of Cotton- 
tex says it is economical to buy and use, 
offers a free sample to power engineers 
who want to see how this sweeping com- 
pound works. Cottontex Mfg. Co. 
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19—FLOW LIMITER VALVES 


Are adaptable as excess flow, auto- 

matic drain or dump valves 
A precise new valve designed to flow in 
one direction up to a_ pre-determined 
rate but shut off quickly and tightly 
to prevent higher flows, while allowing 
unrestricted flow in the opposite direc- 
tion is announced. Offered as an excess 
flow or flow limiter valve and serving 
equally well as an automatic drain or 
dump valve, it is expected to meet a 
need in many fields. The valve can be 
pre-set to close off when any given flow 
rate is reached. 

The sensitive response and reliability 
of the valve is attributed to the use of 
company’s “Circle Seal” principle to- 
gether with a spring actuated poppet 
design to insure accurate control of flow. 
These valves are made with male tube 
or pipe connections on the discharge side 
in the restricted flow direction, and with 
either male or female connections on the 
inlet side. James-Pond-Clark. 


20—MECHANICAL METER 


For flow and level applications, 

offers reduced maintenance 
The improved Magna-Clutch uses a 
magnetic coupling to connect the float 
in the manometer with the external 
metering parts; it has the manometer 
completely sealed. The meter is an- 
nounced as particularly desirable for 
use on toxic, corrosive or inflammable 
fluids because no leakage is possible. 

Manufacturer attributes the low 
maintenance requirement to the fact 
that the pressure bearing is eliminated. 
Also, the manometer can be inspected 
and cleaned and the calibration checked 
without disconnecting the pressure pip- 
ing. Accuracy is obtained through the 
use of a large float, long float travel and 
magnetic linkage, company explains, 
and is maintained even at high static 
pressures with no hysteresis. 

Flexibility of differential range is 
provided by seven interchangeable range 
tubes (20 to 750in.). The Magna-Clutch 
is produced in recording, integrating, 
pneumatic transmitting and controlling 
styles for static pressures to 2500 psi. 
Penn Industrial Instrument Corp. 


21—SCRUBBER SYSTEM 


Multiple action, to remove large 

volumes of dust from stack gas 
The Type V Liquid Precipitator Mul- 
tiple-Action Scrubber combines — six 
principles of dust precipitation and is 
suggested controlling dust from rotary 
dryers, cyclines, kilns, mixers and stacks 
of asphalt and chemical plants. Less 
water is required than for many scrub- 
bers, it is explained, the average draft 
loss being about 2 in. of water column. 
The scrubber is offered in capacities 
from 1500 to 48,000 cfm. 

In operation, dust removed from the 
air is reduced to a watery sludge which 
can be discharged into a tank or pond 
for removal of solids. A recirculation 


system can be used where water supply 
is a problem. 

First of the several operating princi- 
ples involved centrifugal separation 
of larger dust particles and precooling 
of gases begins where the dust enters. 
Here multiple scrubber throats provide 
directional and velocity control of the 
gases. At the same time, the velocity is 
accelerated so the entrained solids im- 
pact on impinger plates. A water jet 
also impinges on these plates, wetting 
them and breaking up the water into 
droplets for scrubbing of the solids from 
the gas stream. 

The third operating principle involves 
expansion of gases in the lower expan- 
sion chamber to discharge the bulk of 
the solids in a slurry at the lower drain- 
age outlet. Then inertial separation 
occurs through reversal of gas flow up- 
ward through the center stack, remov- 
ing part of the wetted solids in the 
process. From this stack the gases enter 
another expansion chamber to reduce 
velocities once more. Again the gases 
pass through multiple scrubbing stages 
for removal of smaller particles. 

Final cleansing of the stack gases is by 
precipitator elements. In this phase 
Compound M Concentrate is applied for 
final removal of low micron particle 
sizes and entrained mist. From here the 
cleaned gases are discharged. Johnson- 
March Corp. 


22—QUICK-RELEASE VALVE 


For air pressures from O to 250 psi 

on pneumatic clutches to 1500 hp 
A quick-release valve designed not to 
chatter is announced. According to 
manufacturer, the valve’s features in- 
clude light weight and compactness 
which permit its use on rotating ele- 
ments without disturbing dynamic bal- 
ance; a built-in orifice to prevent acci- 


dental removal of orifice from the line 
and eliminate possibility of pressure 
equalization responsible for chatter; 
double-piston design for smooth, quick- 
releasing action. Deublin Co. 


23—FAULT ANALYZER 


Is designed for faster and safer 

location of line faults 
Operating from any powerhouse, trans- 
former bank or substation, the Model 
124 pinpoints shorts, grounds or open 
circuits at ranges from '» to 200 miles, 
manufacturer announces. The _ instru- 
ment is direct reading and described as 
lightweight and simple to operate, and 
as weatherproof and unaffected by cli- 
matic conditions. It can be attached to 
any line, using regular carrier coupling 
capacitors. Tests can be made phase to 
phase or phase to ground. 

The Model 124 operates on radar 
techniques, sending a high amplitude 
pulse down the line under test. A com- 
plete picture of the line is presented on a 
built-in radar-type “A” scope. Cali- 
brated linear sweep ranges of 5, 25, 50 
and 100 miles are provided. The instru- 
ment is operated from a 105/125 v a-c 
supply and includes viewing hood and 
power cord. Sierra Electronic Corp. 
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Better than Rebuilding 
Transmission Lines 


BI 


Pacific Coast system uses 50,000-kva hydro- 
gen-cooled condenser (top view), and 20,000- 


kva air-cooled unit (bottom view). 

Besides minimizing losses, hydrogen cooling 
results in a design suited to outdoor operation. 
Air-cooled units can also be built for outdoor 
use, and for industrial power-factor-correction 
applications. 

Regulex amplifier control, which acts as both 
regulator and pilot exciter, is available for all 
synchronous condenser ratings. 


Regulex is an Allis-Chalmers trademark. 


AL 
"S-CHAL ED 


FOR WIDESPREAD power systems, sync hronous condensers 
can frequently be used in place of added or larger transmis- 
sion lines. This is possible because, by supplying reactive 
kva, they assure efficient use of power lines 

But condensers can do more than just cut conductor re- 
quircments. They also provide voltage regulation on a 
wholesale scale, and furnish rotating inertia for improved 
system stability. 

Custom-engincered to fill system requirements and to fit 
installation conditions, Allis-Chalmers synchronous condens- 
ers can help you hold down transmission costs. For more 
information on units for utility or industrial applications, 
call in your A-C representative, or write for Bulletin 


05B7285, Allis-Chalmers, Milwaukee 1, Wisconsin, 
A-3960 


ALLIS-CHALMERS 
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‘POWER PLANT 


Milpitas, Calif. Ford Motor Co., Dearborn, Mich., plans 
power proposed new assembling plant at Milpitas 
Santa Clara County), where tract of 160 acres of land has been 
wquired, fronting on Capitol Ave. It will comprise several large 
one-story buildings for main production, with smaller auxiliary 
structures. Entire project will represent an investment of about 
$3.5.000. 000 Proposed to begin work soon 

Morro Bay, Calif. — Pacific Gas & Electric Co., 245 Market 
Francisco, Calif., has authorized plans for new steam- 
electric generating plant at Morro Bay (San Luis Obispo County 
where large tract of waterfront property has been acquired 
New plant will be designed for an ultimate capacity of 300,000- 
kw., divided into several turbine-generator units, with high- 
pressure boilers and auxiliary equipment. Entire project will 
represent a reported investment of about $44,000,000, including 
power switching stations, transmission lines and other operating 
facilities. Work on initial unit will begin soon 

Oakdale, Calif. — Oakdale Irrigation District and South 
San Joaquin Irrigation District, 322 East D St., Oakdale, have 
plans maturing for joint construction of new hydro-electric 
generating stations at four points on Stanislaus River, ‘Tuolumne 
and Calaveras Counties, known as Donnells Dam, Beardsley 
Dam, Tulloch Dam and Goodwin Dam, respectively, with 
installation of hydraulic-turbines, electric generators and other 
equipment, to develop large gross output. Work will include dam 
construction, penstocks, reservoirs and other appurtenances. 
Entire project will represent a reported investment of $50,000,000. 
Proposed to begin work in near future. International Engineering 
Co., Ine., 74 New Montgomery St., San Francisco, Calif., is 
consulting engineer. 

Santa Cruz, Calif.— William Wrigley, Jr., Co., 410 N. 
Michigan Ave., Chicago, IIl., plans boiler house at new branch 
chewing gum manufacturing plant at Santa Cruz, where tract 
of about 5 acres of land was secured a number of months ago. 
It will comprise a number of buildings, with equipment and 
facilities for large production and is reported to cost about 
$3,000,000. Proposed to begin superstructure in June and to have 
plant ready for service in 1954 

Pahokee, Fla. — American Food Products Corp., 533 Green- 
wich St., New York, N. Y., malted and powdered milk, is reported 
planning boiler house at proposed new milk processing and 
production plant at Pahokee (Palm Beach County), where large 
tract of land has been selected. Cost estimated approximately 
$1,500,000, including equipment. 

Atlanta, Ga. — Fastman Kodak Co., Kodak Park, Rochester, 
N. Y., plans boiler house at new branch plant in industrial district 
on Peachtree Blvd., Atlanta. It will comprise a main one-story 
building, about 110,000 sq. ft floor space. Cost reported close 
to $3,000,000, with machinery. Work is scheduled to begin soon 

New Orleans, La. New Orleans Public Service, Inc., 317 
tarrone St., will expend approximately $17,000,000 in 1953 
and $12,000,000 in 1954 for expansion and improvements in 
plants and system, including increased generating capacity 
transmission and distributing lines, power substations and other 


house at 


st ean 


operating facilities 

Bell, Mich. — Kelley Island Lime & Transport Co., Leader 
Bide, Cleveland, Ohio, plans power house at new limestone plant 
at Beil, near Alpena (Presque County), to be operated by com- 
pany for a group of five steel concerns. It will comprise a number 
of buildings for various production service and will have a rated 
capacity of about 8,000,000 tons per annum. Cost reported 
approximately $12,000,000. Work is scheduled to begin at early 
date, with completion in spring of 1954. 

Detroit, Mich. — Detroit Edison Co., 2000 Second Ave., has 
arranged an expansion and improvement program in 1953 to 
cost about $84,700,000, with work to include additional generating 
capacity, power substations, transmission lines and other operat- 
ing facilities. Different features of project will proceed at once 

Jackson, Mich. — Consumers Power Co., Jackson, plans 
expenditure of close to $1,400,000 for expansion and improve- 
ments in plants and system in Central Division, Greenville 
Mich., including generating facilities, power substations, trans- 
mission lines, etc 


Kalamazoo, Mich. —Hytron Radio & Electronics Co 
Salem, Mass., plans power house at proposed new plant for 
manufacture of television picture tubes at Kalamazoo, where 
site has been selected. It will comprise a main one-story building, 
aggregating about 235,000 sq. ft. floor space, and is reported to 


cost close to $3,500,000. Proposed to begin work soon, with plant 
I I 


5O 


to be ready for service in fall of 1954. Company is a subsidiary of 
Columbia Broadcasting System, New York, N. ¥ 

Jackson, Miss. — Mississippi Power & Light Co., Lampton 
lsidg., has arranged for sale of new bond issue to total about 
$12,000,000. Proceeds to be used for expansion and improvements 
in plants and system, including additional generating facilities 
power substations, transmission lines and auxiliary operating 
structures. 

Springfield, Mo. — Kraft Foods Co., 500 N. Peshtigo Ct 
Chicago, Ul., cheese and other dairy products, plans power 
house at new plant near city limits of Springfield, where tract 
of over 30 acres of land has been purchased. Factory will be 
equipped for processing and manufacture of cheese and allied 
products. Cost reported over $1,750,000. Company is a unit of 
National Dairy Products Corp., 260 Madison Ave., New York 
NB. Bs 

Five Falls, N. ¥Y. — Niagara-Mohawk Power Corp., Electric 
Bldg., Buffalo, N. Y., will proceed at once with work on new 
hydroelectric generating station, at place known as Five Falls, 
on Raquette River. This will be the second of five such generating 
plants to be built by company in that area, and will be equipped 
for initial rating of 20,250-kw. In near future work will proceed on 
other units of project. 

Ithaca, N. Y. — New York State Gas & Electric Co., Bing- 
hamton, N. Y., plans expenditure of about $25,200,000 for 
expansion and improvements in power plants and system. It is 
understood that portion of fund will be used in connection with 
new generating station at Heddens, near Ithaca, where company 
has site of about 100 acres of land, fronting on Cayuga Lake, to 
be equipped for an initial rating of about 135,000-kw. 

Albuquerque, N. M. — Public Service Co. of New Mexico 
plans expenditure of about $12,000,000 for expansion and im- 
provements in power plants and system during next 24 mos., 
including increased generating facilities, power substations, 
transmission lines and other operating facilities. 

Cambridge, Ohio — Champion Spark Plug Co., Ceramic 
Division, 8525 Butler Ave., Hamtramck, Detroit, Mich., spark 
plug insulators, plans boiler house at proposed new branch plant 
at Cambridge, where tract of 20 acres of land has been secured. 
It is understood that initial output will be for Government service. 
Entire development reported to cost close to $2,000,000, with 
equipment. 

Cincinnati, Ohio — Ideal Packing Co., 2141 Paymiller St., 
meat-packer, plans boiler house at new processing and production 
plant on local site on Grand Ave., near Northfield Ave. It will 
comprise several buildings and is reported to cost approximately 
$500,000. Grunkemeyer & Sullivan & Associates, 3717 Eastern 
St., Cincinnati, are architects and engineers. 

Bryan, Tex. — Municipal Light & Power Department plans 
expansion in municipal utilities, including new generating plant 
to supplement present Diesel-electric station, with installation 
of turbine-generator and accessories, to cost in excess of $1,000,- 
000. Municipality has authorized a bond issue of $3,000,000 for 
entire program. 

Corpus Christi, Tex. — Central Power & Light Co., Corpus 
Christi, plans expansion and improvements in power plant and 
system, to cost close to $3,000,000, including increased generating 
facilities, transmission lines, power substations and other operat- 
ing facilities. Program has been approved by Defense Production 
Administration, Washington, D. C. 

Fort Worth, Tex. — Texas Electric Service Co., Fort Worth, 
is considering expansion in local steam-electric generating station, 
with installation of new turbine-generator unit, 115,000-kw. rat- 
ing, high-pressure boiler and auxiliary equipment. Entire project 
is reported to cost about $16,500,000. It is understood that work 
is scheduled to begin before close of year. 

Orange, Tex. — Spencer Co., Dwight Bldg., Kansas City, 
Mo., is reported planning boiler plant at proposed new factory 
at Orange for manufacture of industrial and agricultural chemi- 
cals. It will comprise several buildings and is reported to cost 
close to $1,000,000. 

Portsmouth, Va. — Virginia Electric Power Co., 7th and 
Franklin Sts., Richmond, Va., will proceed with work on second 
unit of new steam-electric generating plant at Portsmouth, 
previously referred to in these columns. Initial unit of 110,000-kw 
rating recently was placed in service. New generator and auxilia- 
ries will have a similar rating, and is estimated to cost close to $15,- 
000,000, developing a total cost of approximately $33,000,000 for 
new plant. Stone & Webster Engineering Corp., 49 Federal St., 
Boston, Mass., is consulting engineer. 

Morgantown, W. Va. — Mathieson Chemical Corp., Mathie- 
son Bldg., Baltimore, Md., and American Enka Corp., Enka 
N. C., plan power house at proposed new plant at Morgantown, 
to be constructed jointly for manufacture of chemical products 
used as raw material in connection with production of nylon 
fibre. Cost reported over $1,500,000. Engineering department 
of first noted company in charge. Proposed to begin construction 
work on this dvediepinent at early date. 
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Use exhaust steam and cut fuel costs 
with a Swartwout Feed Water Heater 
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UTILIZING RESIDUAL HEAT in exhaust steam, you effect a direct sav- 
1 ing in fuel costs of approximately 1% for each 11°F increase in boiler 
feed water temperature. Furthermore, you improve boiler operation 
in other important, cost-cutting ways. Faster steaming rate ... removal 
of the soluble gases that cause costly corrosion in boiler and economizer 

. reduction of temperature strains. 

Here’s how to figure your fuel savings. Connect point on A to point 
on B; project line to intersect Index I. Connect points on C and D; 
project line to intersect Index II. Connect points on I and II and read 
your fuel savings on Scale E. The example given (100 psi saturated 
steam boiler using 70°F feed water and 5 psi exhaust steam) shows a 
saving of approximately 13.6% of your present fuel cost. A-6063 


Seoeennnd 


SWARTWOUT TRAY TYPE HEATERS, 
by using counterflow principle, give 
greatest degree of deaeration because 
water is in contact with clean steam 
just before dropping into storage 
section. Swartwout cast iron or steel 
deaerating heaters (.03 oxygen guar- 
antee) and deaerators (.005 oxygen 
guarantee) can be supplied with cast 
iron or stainless steel trays. 


AE. 


SWARTWOUT SPRAY TYPE (atomiz- 
ing) deaerators are of all-steel construc- 
tion, give feed water with oxygen con- 
tent guaranteed not to exceed .005 cc per 
liter of water. All surfaces which are 
subjected to impingement of water are 
made of corrosion-resistant stainless 
steel. Swartwout feed water heaters are 
specially designed to meet your indi- 
vidual requirements and range from 
5000 to 300,000 Ib. capacities. 
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SEND FOR BULLETINS S-18-E, $-210 © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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WORTHINGTON CONDENSER installed in 1931 to serve 
160,000-kw Unit No. 7, Hudson Avenue Station. 
Tube sheets were drilled for 110,000 sq ft with 
101,000 sq ft installed. 


CON EDISON'S EAST RIVER ELECTRIC GENERATING STATION at 14th Street, New 
York City, will contain the new Worthington 125,000 sq-ft condenser. The shell, 
which is to be installed under 160,000-kw Unit No. 7, will contain nearly 105 
miles of 16" O.D. aluminum brass tubes and will require 138,000 gpm of East 
River water supplied by two 54 in. Worthington ‘Mixflo” vertical single suction 


ONE OF TWO 74,500 SQ-FT 2-PASS WORTHINGTON 
CONDENSERS serving 60,000-kw Units 14 and 15 at 


STEAM-JET EJECTORS 
& VACUUM PUMPS PumPs 


volute circulating pumps. 


Waterside Station No. 1. 


Con Edinem once again installs 


“largest” condenser 


On several occasions over the past 
fifty years, Worthington has been se- 
lected to build the “world’s largest” 
surface condensers insingleshell design. 

In 1919, a 70,000 sq-ft condenser 
was installed under a 35,000-kw tur- 
bine-generator for a prominent utility 
company. This was the largest single 
shell surface condenser of its day. 

In 1931, Brooklyn Edison Company 
(now Consolidated Edison Company 


of New York, Inc.) installed, under 
160,000-kw Unit No. 7 at the Hudson 
Avenue Station, the “world’s largest” 
at that time, a 101,000 sq-ft single- 
pass Worthington condenser. This was 
followed, in 1949, by two 74,500 sq-ft 
condensers for Waterside Station No. 1. 

Now, Worthington is again building 
for Con Edison the “‘world’s largest’”’ 
single-shell condenser ever ordered, 
125,000 sq-ft, single-pass, for the 


FEEDWATER 
DEAERATORS 


BOILER FEED 


WATER TREATING STEAM 
EQUIPMENT 


SURFACE CONDENSERS 


TUROINES & AULILIARIES 


World’s Broadest Line of Steam Power Plant Auxiliaries 
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160,000-kw Unit No. 7 addition to 
East River Station. 

Worthington, with over a century 
of experience in the manufacture of 
steam power equipment, is prepared to 
build efficient condensers in all sizes. 
Let us advise you, without obligation, 
on your new installation. 

Write, stating requirements, to 
Worthington Corporation, Steam Power 
Division, Harrison, New Jersey. 
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SEQUENCE OF OPERATION 
OF WORTHINGTON’S HOT-Z 
REGENERATING SYSTEM* 


1. To initiate service, gradually raise zeolite to 
operating temperature by regulating steam 
supply to injection water. 


2. Return excess water to wet salt storage or 
discharge through drain. 


3. Fill heater storage with saturated brine to 
desired level. 


4. Recirculate until operating temperature is 
reached. 


5. Deliver measured, heated and deaerated brine 


to zeolite. 


6. Return excess brine to wet storage for 





SALT 
STORAGE 














vy 
_- 
DRAIN 


WORTHITE PUMP 


resaturation. 


7. To cut zeolite out of service, inject fully heated 
water and gradually reduce temperature by 
regulating steam supply. 





*patent applied for. 


MAXIMUM LIFE FROM ZEOLITE 


How Worthington’s Hot-Z Plant protects Zeolite by 
maintaining uniform temperature during regeneration 


Another feature to check into when you're choosing 
Hot-Z treating equipment: the regenerating system. 


For maximum life of the zeolite, two requirements should 
be met. 1. A uniform temperature should be maintained 
while regenerating the zeolite: that is, the regenerant solu- 
tion should be held at essentially the same temperature as 
the water under treatment. 2. When putting a softener into 
or out of service, the temperature of the zeolite should 
be raised or lowered gradually. 


Worthington has accomplished this dual objective with 


~ -» 


HOT PROCESS ZEOLITE COLD PROCESS 


Worthington Makes More of the Equipment for ALL Types of Water Conditioning Systems 


a brine deaerating heater for regenerating the hot zeolite. 
Its operation is explained in the diagram and accompanying 
caption. Deaeration is desirable to retard corrosion which 
might be caused by oxygen in the brine. 

This heating system is just one of several exclusive fea- 
tures you'll find in every Worthington Hot-Z system. Re- 
member, too, that Worthington makes all of the major 
types of water conditioning systems. Let us study your 
problem and recommend the most suitable solution. Write, 
Stating service conditions in detail, to Worthington Corpo- 


ration, Water Treating Division, Harrison, N. J. 
4.2.3 
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from One Automotive 


Seventeen years ago, in 1936, a large automobile manu- efficiency of these B&W units. Their cost-saving advan- 
facturing concern ordered its first B&W Integral- tages, listed below, have won industry-wide endorse- 
Furnace Boiler. Since then, 52 times—under 52 different ment as reflected in sales of these units to date, totaling 
sets of circumstances—the customer has come back for well over 191,000,000 Ib of steam per hour. 
more units of this type. Total steam capacity installed Modern B&W Integral-Furnace Boilers include de- 


order now amounts to over 5,750,000 Ib hr, signs ranging from as little as 2800 lb of steam per hr, 
to 350,000 Ib hr, for unusually wide coverage of indus- 
trial, commercial and institutional steam requirements. 


and on 
with unit capacities ranging from 20,000 lb/hr to 
190,000 Ib hr. 

Like this user's own splendid reputation for customer Write today for descriptive literature covering any or 
loyalty, repeat orders represent a high percentage of all of the boilers in the B&W Integral-Furnace family, 
total B&W Integral-Furnace Boiler sales . . . testifying to help you in planning your company’s next expansion 


to the high availability, over-all economy, and operating or modernization program. 


COST SAVING FEATURES 


Minimum floor space and headroom requirements Clean, dry steam at all ratings even with high boiler 
High fuel economy water concentrations 

Smokeless combusti Quick response to wide and heavy load swing 
Adaptable to all fuels and firing methods demands 

Economical fast steaming Easy to inspect and clean 

Water-cooled furnace High availability with least attention 





TYPE FM TYPE FF TYPE FJ 
2,800—28,000 Ib/hr 8,000—50,000 Ib hr 30,000--70,000 Ib hr 
A ee ee up to 600 psi vp to 800 psi 
Oil and Gas Firing Stoker, Oil, and Gas Firing Stoker, Oil, and Gas Firing 
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STEAM CAPACITIES 
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STEAM CAPACITY ADDED PER ORDER 
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TYPE FL TYPE FH 
60,000—150,000 Ib/hr 50,000—350,000 Ib/hr 
up to 1050 psi vp to 1050 psi 
Stoker, Oil, and Gas Firing Pulverized Coal, Oil, and Gos Firing 
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e Yarway Gun-Pakt Expansion 
Joint, single-end, welding 
type for 400 ps: 


IT... AN ENGINEERING REASON 


More large central station heating 
plants are using Yarway Gun-Pakt 
Expansion Joints in their steam dis- 
tribution lines than any other type. 
This popularity of Yarway Gun- 
Pakt Expansion Joints in public 
~ utilities, institutions and industrial 
plants is due to the engineering 
reason behind them .. . they 
are packed by a gun under full 
steam pressure. 
No shutdowns of steam lines, no 
production delays... you just insert 
a plug of Yarway plastic packing, 


Cross-section 
of Gun-Pakt 


feature 


twist a wrench, and the joint is 
tight, the job is done. 

Such labor saving features, com- 
bined with impressive records of low 
maintenance requirements, make 
Yarway Gun-Pakt Joints a natural 
selection for your steam lines. 
Certainly you'll find them worth 
investigating. 

Write for Yarway Expansion 
Joint Bulletin EJ-1912. 


YARNALL-WARING COMPANY 
114Mermaid Avenue ¢ Philadelphia 18, Pa. 


gun-pakt 


YAR WAY | (inion joints 
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LETTERS TO THE EDITORS 





Here and There 


IT IS WITH interest I read of your 
visit to the J. I. Case plant in Racine, 
Wis. (February issue, page 55). Many 
of us have heard of Cole Morrow and 
of his accomplishments in the power 
plant field. I believe an article or 
series of articles on his work would 
be in order. He seems to be the type 
of engineer who gets things done 
and by his own ingenuity. Many of 
his innovations are unique, to say the 
least, and his experiences would 
make interesting reading. 
Milwaukee, Wis. HAROLD E. WEISS 


Can We Save the 
Old Engines? 


ABOUT TWO YEARS ago, I wrote to 
a number of museums in the United 
States in regard to the preservation 
of at least some of the parts of the 
10,000-hp reciprocating steam en- 
gines at the 74th Street Power Plant 
of the New York City Transit Sys- 
tem, which were about to be removed. 
For various reasons, none of the 
museums was able to take any 
action in the matter. 

Those engines have since been 
scrapped. However, a number of 
similar engines are still in existence 
in the 59th Street Power Plant of the 
New York City Transit System and 
will probably be there for a few years. 

These engines were the last and 
largest ever built for power plant use 
and so they have considerable historic 
interest. The preservation of a com- 
plete engine would be a gigantic 
undertaking. However, it is hoped 
that some museum will be able to 
preserve at least some of the parts, 
such as a low-pressure piston, piston 
rod, connecting rod and crosshead. 

Another possibility would be for 
some museum to have a model made 
of these engines similar to the models 
of marine steam engines that are in 
some of the nautical museums. 

In addition to my interest in these 
engines as a power engineer, I also 
have a personal interest in them, for 
I was associated with these units 
for 35 years, being Superintendent of 
Motive Power for the Interborough 
before its consolidation into the New 
York City Transit System and at the 
time of my retirement in 1949, 
Superintendent of Power Generation 
for the System. 


New York, N. Y. H. B. REYNOLDS 


Boom Intake 


THE FEBRUARY issue of POWER 
ENGINEERING contains the article on 
the new boom intake proposed as a 
more satisfactory and more economi- 
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cal installation for screening con- 
denser cooling water. I was quite 
interested in this article and noted 
that, according to the note on page 
62, up to the present time a screen 
like this has not been manufactured 
or placed in service. 

The design has some unique fea- 
tures and I will be glad to see some- 
one else try it out, but from my ex- 
perience it appears that there might 
be quite a number of things that 
would detract from its practical 
value. 

Personally, I would never feel safe 
in eliminating trash racks ahead of 
the screen. I have seen cases where 
ice or drift wood have damaged steel 
racks made up of 5/16 in. by 3 in. 
wide steel bars due to the material 
floating against the racks when 
driven by a wind. When I think what 
the effect would be on the screen 
baskets under these conditions I am 
fearful that the effectiveness of the 
screen would be destroyed. To use 
a structure that would place racks 
in front of the boom type screen 
would mean a much larger concrete 
structure than with a standard 
screen and would, I believe, unques- 
tionably result in a greater cost than 
the conventional design. 

Mr. Rodemeyer proposes a screen 
driving system that would be sub- 
mersible. This, in itself, would in- 
crease the cost materially, and from 
our experience it is not uncommon, 
even under favorable conditions, for 
something to jam a screen, or the 
natural wear of the chain and sprock- 
ets to cause a unit to hang up. To 
protect against serious damage at 
such times all screen mechanisms 
are provided with a shear pin in 
connection with the sprocket drive. 
It occurs to me that should a shear 
pin fail at time of high water when 
total drive equipment is submerged 
it would, to say the least, produce a 
very awkward situation for replace- 
ment of shear pin and to back up 
screen and clear the trouble. 

The author suggests that when the 
water is not at maximum high water, 
but above the normal trash trough, 
the debris can be washed off by 
sprays and carried away by the 
current. The mere fact that water is 
being drawn in through the screen, 
however, would mean generally that 
a greater portion of the debris would 
simply go back onto the screen and 
not be carried downstream. 

The above are a few conditions 
which appear to me to be rather 
serious objections to this type of 
design, and before adopting such a 
plan I would definitely want to see an 
installation which had been operating 
satisfactorily for a few years. 
Michigan POWER ENGINEER A 


REGARDING the boom intake screen 
(February issue) our casual comment 
points out that the inclined screen 
has no support from the rear as is 
necessary to cope with large pressure 
drops across it when partly clogged. 

Our interest in screens of this na- 
ture is essentially zero because our 
water levels do not vary appreciably. 
Wisconsin POWER ENGINEER B 


I READ the article on the boom in- 
take screen with interest although it 
is not conveniently applicable to our 
type of installation. All of our plants 
are located on tidewater where the 
normal variation of tide level is 
about 7 or 8 ft, with a complete tidal 
cycle each 12 hours. 

We receive fuel by large colliers or 
barges, so must maintain a flush dock 
front for unloading. This condition 
would necessitate recessing of the 
screen, with obvious disadvantages. 
With our small tidal variations the 
conventional screen is not subject to 
the conditions prevailing on river 
installations with high flood level. 

a) I believe the initial installation 
cost would be less than that of the 
conventional screen for river plants 
having high flood level. Installation 
and removal might be accomplished 
by the use of a tractor crane when 
conditions necessitated major main- 
tenance; 

b) Sereening effectiveness should 
be good, under average water condi- 
tions, especially with low water. 
However, with some water condi- 
tions, which we experience, it is 
necessary to aid the jet cleaning with 
hand brushing to avoid loss of ca- 
pacity. The design illustrated does 
not indicate accessibility for such 
cleaning; 

c) Ease of operation should com- 
pare favorably with conventional 
screens, except where supplemental 
cleaning is necessary; 

d) In plants where there is little or 
no current flow to dispose of the 
refuse, flushed from the screen, other 
means of disposal would be required. 
Maintenance should be somewhat 
lower than the normal screens of 
greater length due to the reduction 
in the number of pins and links. 
Some full-scale experience would be 
required to determine the life and 
effectiveness of the bottom sealing 
arrangement. as many of our prob- 
lems with sereens occur at this point. 

The sea water we use is contami- 
nated by various wastes, which intro- 
duces a serious corrosion problem and 
necessitates premium alloys for con- 
struction. This might add unduly to 
the cost of a submersible arrange- 
ment. 

New York POWER ENGINEER C 
(Continued on page 96) 
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Fig. |. Safety tags used by West Penn Power Company. They are, from left to right, Release Notice (Red), Release Order (Pink), Release Permit (Yellow), 
Operating Permit (Green), Caution Order (White) and Construction Order (Blue). Instruction printed on the back of each tag explains how it should be used 


6 bs SAFETY TAGGING SYS- 
TEMS of all our companies, al- 
though they vary in details and 
application, are intended to meet 
three principal requirements: first, 
and most important, the protection 
of men at work under all conditions; 
second, the protection of equipment 
from damage; third, the designation 
of abnormal conditions. 

The tagging system of the West 
Penn Power Company has, since its 
development over 25 years ago, at- 
tempted to meet these requirements 
by applying the following funda- 
mental rules: 

1. System should be applicable 
throughout entire organization. It 
should apply with equal force to both 
electrical and mechanical equipment 
and be broad enough to cover every 
condition that arises. 

2. The system should be easily 
understood and reasonably simple in 
application. A system that is too 
elaborate becomes burdensome and 
encourages unsafe short cuts. Sim- 
plicity, however, should not be ob- 
tained at the expense of safety. 

3. Maximum protection will be 
obtained by the use of more than one 
type of tag, each of which has a single 
purpose. The name of each tag should 
indicate its general use. Each tag 
should be a different color. 

4. Maximum safety can be ob- 
tained only when the system is rig- 
idly supervised by an authority which 
is responsible for assigning the tags 
and issuing the rules for their use. 

5. There must be a fundamental 
and strictly enforced rule that all 
lines and equipment must be con- 
sidered energized unless tags are 
placed to designate other conditions. 

6. A set of written instructions 
should be issued to cover use of the 
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_ RELEASE PERMIT 


Power Must Mot Be Put on Lines or 
Kquipment Covered by This Beiwase Permit 
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MAY BE 
OPERATED 





EQUIPMENT 


UNDER 





Safety Tagging Works 


When taking part of a power system out of service, accidents 
may happen through misunderstandings or errors of judgment. 
West Penn Power Company's procedure makes this, and other 
operations, nearly independent of human failings. It applies 
equally well to utility systems and industrial power systems 


tags. Such rules should be enforceable 
under all conditions, and if found that 
any rule cannot be applied to a cer- 
tain practice, either the rule or the 
practice should be changed. 

7. The system should be workable 
by two groups: first, the load dis- 
patchers, who study its application 
to the general layout of lines and 
equipment; second, the workmen, 
who are primarily interested in effect 
of system on working conditions. 

& 8. System should include written 
records of switching and tagging op- 
erations, by both load dispatchers 
and operators. Such records provide a 
check on correct application of system 
and on any weakness that develops. 

In the tagging system used by the 
West Penn Power Company, the 
rules given above are made effective 
by application of six tags and set of 
rules covering their use. Tags are: 

Release Order-- Pink tag with 
deep blue printing. 

Release Notice Red 
black printing. 

Release Permit —- Thin yellow pa- 
per with black printing. 

Caution Order — White tag with 
red printing. 


tag with 


Operating Permit — Green tag with 
black printing. 

Construction Order 
black printing. 

The first three listed actually func- 
tion as one tag and the last one being 
used for construction really leaves 
only three types of tags for system 
operation. The colors were chosen 
after tests for color blindness and 
color selection had been given to 
employees. 

The tags are shipping label style, 
about three by six inches. Each has a 
string for attaching to equipment. 
When tags must be attached to en- 
ergized electrical equipment, such as 
knife-blade disconnects, standard in- 
sulated tag holders attachable by a 
disconnect stick are provided. In 
some cases, tag holders are perma- 
nently attached to the operating rods 
of equipment. The use of wire or any 
means other than those provided for 
attaching tags is prohibited. 

Space is provided on each Release 
tag for recording a Release Number, 
the station name, date, time, line or 
equipment covered, person to whom 
issued, person placing, person order- 
ing, and reason for placing. A brief 
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Fig. 2. When tagged with this operating permit, breaker may be operated when it is out of service 


Well for West Penn 


By T. C. MONTGOMERY 
Chief System Dispatcher 


West Penn Power Company 


summary of the rules covering its use 
is printed on the back of each tag. 
All tags must be completely filled out 
before being placed, except under 
certain emergency conditions speci- 
fied in the tagging instructions. 

The author described these tags 
recently before the Systems Opera- 
tion Committee of the Pennsylvania 
Electric Association, then gave the 
following comments on their use. 


Release Order (Pink) 

The tag used to protect men at 
work on de-energized lines or equip- 
ment is known as the Release Order. 
The word release was adopted from 
the thought ‘‘a line is released from 
service.” Lines or equipment cov- 
ered by this tag are said to be re- 
leased from service and the persons 
working under it are said to have ob- 
tained a release. These terms are 
used instead of the more common 
term “Clearance”’, to avoid confu- 
sion with the universally used expres- 
sion “Report Clear’, which means 
that work is completed and the 
equipment may be returned to 
service. 

The Release Order shall never be 
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issued on any energized line or equip- 
ment, and lines or equipment upon 
which Release Tags alone are placed 
shall never be energized or operated 
by any person until all persons hold- 
ing releases have reported clear. The 
word energized, as used in the tag- 
ging system, refers to any electrical 
or mechanical force, including steam, 
air, water, or gas, which might be 
dangerous to persons coming into 
contact with it. A release on elec- 
trical equipment shall not be issued 
until a visible opening has been pro- 
vided to each possible source of en- 
ergy, and all such openings have 
been properly checked and tagged, 
regardless of their location or their 
position during normal operation. 
For example, one opening may be 
within few feet of work area, while 
other is 20 miles out on a line. Both 
must be checked and tagged. 

As the Release Order is used only 
to protect men at work, the individ- 
ual to whom the Release is issued 
must report clear when not working, 
even though his work has not been 
completed and the line or equipment 
is not available for service. Each 
Release is issued to one person only 


who, until he reports clear, is re- 
sponsible for the safety of all persons 
working under his supervision. If a 
second person wants to work on the 
same equipment and cannot work 
under the first person, he must ob- 
tain an entirely separate Release in 
his own name. No person may dele- 
gate any other person to obtain a 
Release for him or to report clear for 
him, and a Release that is issued 
cannot, under any conditions, be 
transferred. If the holder of a Release 
desires to leave his work and have it 
continued by another person he must 
report clear and other person must 
have new Release issued to him. 
The only exception to this rule is 
when equipment is to be removed 
from service for work over an ex- 
tended period of time, and someone 
working in a position which continu- 
ously succeeds itself may hold the 
Release issued in the name of the 
position, such as a shift electrician 
in a power station. The person on 
duty in such a position assumes all 
responsibilities, exactly as if the Re- 
lease were issued in his own name. 


Release Notice (Red) 

Switching for a Release at a sta- 
tion usually requires placing several 
tags, and, if only Release Orders were 
used, the amount of writing required 
would become burdensome. To elim- 
inate this, an auxiliary tag known 
as the Release Notice is used at all 
points except the master control 
point of a line at each station or the 
master control point of equipment in 
a station. This tag requires only the 
recording of the number of the Re- 
lease, the station name, person to 
whom the Release is issued and the 
equipment to which it is attached. 

The Release Notice is never used 
alone. It must be used only with the 
Release Order, which is attached to 
the master control point, such as a 
breaker control switch or a main 
valve to a boiler. 

As a check that the equipment is 
properly covered by Release Notices, 
there is a space on the back of the 
Release Order in which the operator 
indicates each point to which a Re- 
lease Notice is attached, the total 
number attached and the fact that 
they are removed before the equip- 
ment is returned to service. 


Release Permit (Yellow) 

When a Release is issued on station 
equipment at attended stations, a re- 
ceipt is given as an additional check 
to the person obtaining the Release. 
This indicates the equipment upon 
which he may work. The receipt, 
known as the Release Permit, must 
be signed and turned over to the 
operator when reporting clear. It 
is a duplicate of the front of the Re- 
lease Order and is printed on thin 
paper with a gummed edge by which 
it can be attached to the Release 
Order, and the two filled out at one 
time with carbon paper. This not only 
reduces the amount of writing re- 
quired, but ensures that the Release 
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Permit will be an exact copy of the 
Release Order. Space is provided on 
the back of the Release Permit in 
which the person reporting clear 
states the equipment condition and 
signs his name. 

As an additional safety precaution 
at attended stations, the person ob- 
taining the release to work on station 
equipment must accompany the op- 
erator performing the switching and 
check each operation, and shall be 
jointly responsible with the operator 
for the proper execution of the switch- 
ing. It is the responsibility of the 
operator to see that this rule is en- 
forced. If switching is performed be- 
fore the person taking the Release ar- 
rives, he shall go with the operator 
and check that all switching and tag- 
ging has been properly performed 
before the Release is issued to him. 
This rule applies to all other safety 
tags in the station and also in re- 
turning equipment to service. 


Caution Order (White) 

The purpose of the Release is to 
protect persons at work, and to make 
it as effective as possible it is limited 
to this one use. A separate tag, known 
as the Caution Order, is used to indi- 


cate abnormal conditions such as fail- 
ures, hazards, or temporary changes 
in operating rules. This tag may be 
placed on either energized or de- 
energized equipment and may be 
issued either to a person or simply 
to designate an operating condition. 
The Caution Order is issued to a 
person at his request when he is 
working near energized lines or equip- 
ment and might accidentally contact 
the line with a foreign object and 
foul the conductors. The Caution 
Order is not used to protect individ- 
ual, but to protect equipment from 
being re-energized if a foreign object 
falls or swings into it during such op- 
erations as trimming trees, setting 
poles near an energized line, certain 
types of hot-line work, or connection 
of equipment to energized circuits. 
Equipment on which a Caution 
Order is placed may be operated only 
upon a direct order from the load 
dispatcher. A Caution Order issued 
to a person, therefore, does not au- 
thorize him to operate the equip- 
ment, nor does it protect him from 
operation on energizing of the equip- 
ment, except when breakers trip au- 
tomatically as mentioned. When a 
Caution Order is placed to cover any 


Fig. 3. Shows a switching station operator using a switch stick to hang a Release Notice on disconnect 


60 


condition, it may not be removed and 
the equipment may not be returned 
to normal operation except with the 
approval of the Load Dispatcher. 

A Caution Order is attached to the 
switchboard control of a_ breaker 
while disconnects are being operated 
in the circuit controlled by the breaker. 
This tag not only protects the oper- 
ator from operation of the breaker by 
another person, but also directs his 
attention to the proper control switch 
upon his return to the switchboard. 


Operating Permit (Green) 

One of the fundamental rules of 
the operating department is that no 
equipment be operated by any person 
other than the operator authorized 
to do so, and that neither this oper- 
ator nor any other person may oper- 
ate equipment upon which persons 
are working. Both Release Order and 
Caution Order definitely forbid this. 

Since it is desirable that persons 
working on equipment be authorized 
to operate it under certain conditions, 
such as testing relays or checkinga 
breaker during inspection, a means is 
necessary to authorize such operation 
and designate the equipment which 
may be operated. The tag used for 
this purpose is known as the Operat- 
ing Permit. Its sole purpose is to 
permit the operation and is only tag 
that authorizes such operation. 

The Operating Permit may be 
placed on either energized or de- 
energized equipment, and either alone 
or with a Release. It is used alone to 
permit operation when the equip- 
ment is not necessarily de-energized 
and with the Release when the equip- 
ment must be de-energized while 
being operated. When used with a 
Release, the Operating Permit does 
not authorize any operation which 
would energize the equipment or any 
line or equipment controlled by it. 

Equipment to which an Operating 
Permit is attached may be operated 
only by or under personal direction 
of the person to whom it is issued, but 
this person is restricted only by the 
rules that no person except the oper- 
ator may operate equipment from a 
switchboard and that no released 
equipment will be energized. 


Construction Order (Blue) 

During construction work there 
are times when work is being per- 
formed on new or removed equip- 
ment which is in the vicinity of equip- 
ment in operation. Although normal 
operating rules cannot be applied to 
such work, it is necessary to designate 
the equipment under construction in 
order to prevent men working on the 
wrong equipment by mistake. The 
tag used for this purpose, known as 
the Construction Order, is really not 
an operating tag but is intended for 
use by construction organizations 
that may not be familiar with the 
operating and safety rules. A Con- 
struction Order will not be issued 
unless the equipment involved is 
isolated from all possible sources of 
power by an opening other than the 
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normal isolating equipment. This 
means, for example, that when the 
final leads are connected to a breaker, 
or a set of disconnects to a live bus, 
the Construction Order is no longer 
effective and a Release must be ob- 
tained for any further work. The 
placing of a Construction Order re- 
moves the equipment from normal 
jurisdiction of the operating organi- 
zation and permits the construction 
men to work on, move, operate, or 
energize the equipment at will with 
the restriction that they may not 
energize it from the system or operate 
it from a switchboard in service. 


Dispatcher’s File 

As an additional check the Load 
Dispatcher enters on a file card the 
release numbers or caution numbers, 
name of person to whom issued, time 
reported on and time reported clear. 
This card is kept on the dispatcher’s 
desk until all persons have reported 
clear and the line or equipment has 
been returned to service. 

Each station operator involved 
also records similar data in his log. 


Supervision 

Maximum safety can be obtained 
under any tagging system only when 
it is supervised by some person in 
authority. The system described is 
supervised by the system operating 
department, which designs the tags 
and issues the rules covering their 
use. General authority over the ap- 
plication of the system is given to the 
load dispatcher and, with certain 
stated exceptions, no tags may be 
placed without his permission. 

Direct supervision of switching and 
tagging by the load dispatcher is re- 
quired on all lines of 20-kv or over, 
and on all lines of any voltage which 
have more than one source of power. 
Station operators may be, and usu- 
ally are, authorized by the load dis- 
patcher to perform switching and 
issue tags without supervision, on 
equipment in their station and on 
lines of less than 20-kv which can be 
energized only from their station. 
The chief engineer of a power sta- 
tion, or a person authorized by him, 
assumes the duties of a load dis- 
patcher in supervising and tagging 
all equipment of less than 20-kv 
within the power station. 

As a check on proper authorization 
for placing tags, a separate number 
is issued to cover each Release, Cau- 
tion Order, and Operating Permit. 
Number is issued by Load Dispatcher 
and recorded on each tag used. 


Safety Factors 

An important factor in the success 
of a tagging system is a carefully 
worked out routine for issuing switch- 
ing orders and receiving reports. On 
the West Penn system, all persons 
who issue orders or give reports are 
required to use a standard terminol- 
ogy which may be varied only as 
required by local conditions. Author- 
ized equipment names must be used 
and these must be checked with the 
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Fig. 4. A single-line diagram showing 132-kv line between Washington and Charleroi No. | stations 
and the switchgear at each station with tags which must be in position before work is permitted on line 


equipment signs before an order is 
executed. No order is effective and 
no report is accepted until it has been 
repeated exactly as heard and ap- 
proved by the phrase * That is right’’. 

Another important safety factor is 
a means of making certain that only 
capable persons perform switching 
and work on the West Penn system. 
An eligibility system is maintained 
consisting of a card index listing the 
name of each authorized employee, 
the class of switching or work he may 
perform and any territory to which 
he is limited. No person may perform 
switching or have any operating tag 
issued to him unless his name is 
placed on the eligibility list after 
passing a course of training by an 
Operating Instructor. The system is 
made more effective by including its 
classifications in various job qualifi- 
cations, so that training and approval 
is necessary for advancement. 

West Penn’s tagging system, as 
stated before, has been in use for over 
25 years, with only minor revisions. 
During this period there have been no 
accidents or errors because of failure 
or inadequacy of the system itself. 
There have been operating errors due 
to failures such as improper placing 
of tags, but even these amounted to 
less than 2 per cent of all errors. 

An extremely important factor in 
the success of this or any other tag- 
ging system is full cooperation of all 
persons concerned with its applica- 
tion. Unless each person has full con- 
fidence in the word of others, pro- 
tected as much as possible by checks, 
it will surely fail. 


How System Works 

The actual application of the sys- 
tem just described can probably be 
best shown by an example of its use. 

Let us assume that a 132-kv line 
between Washington and Charleroi 
stations, named ‘“ Washington-Char- 
leroi No. 1” is to be removed from 
service for Line Foreman John Smith’s 
crew to replace a string of insulators 
at Tower 125. 
* Before the scheduled time, the 
Load Dispatcher will have given to 


each station operator the Release 
number, person’s name and reason 
for the Release, so they can prepare 
the required tags in advance. Each 
operator will have filled out one Re- 
lease Order, to be attached to the 
breaker control switch, and four 
Release Notices, one each to be at- 
tached to the operating levers of the 
breaker disconnects, line grounding 
device and reserve bus air-switch. 

At the scheduled time John Smith 
will call the Load Dispatcher and 
report ready for the Release. The 
dispatcher will then call each station 
and advise the operators that he is 
ready to remove the line from service. 

With both operators and if possi- 
ble, the foreman, held on the phone 
circuit, the dispatcher will order 
Charleroi to ‘Open the Washington 
No. 1 132-kv breaker at Charleroi’’. 
The operator will repeat the order as 
heard and, upon hearing the dis- 
patcher say “ That is right’ will open 
the breaker and attach a blank Cau- 
tion Order to its switchboard control 
switch. Operator then repeats “‘ Wash- 
ington No. 1 132-kv breaker at 
Charleroi open at 3:02 PM”’, listens 
for dispatcher’s repeat and give the 
approval phrase “‘ That is right”’. 

The dispatcher then follows the 
same procedure to open the Charleroi 
No. 1 breaker at Washington, de- 
energizing the line. 

Since both stations have full-time 
operators who are thoroughly familiar 
with the switching procedure, the 
dispatcher will then simply order 
each to ‘‘Place Release No. 758 for 
John Smith on the Washington 
Charleroi No. 1 132-kv line”. Each 
operator will then proceed to open 
the breaker control circuit at the 
switchboard, observe the equipment 
sign on the breaker, check the breaker 
open by its target and by operating 
the mechanical trip, open the dis- 
connects and attach a Release Notice 
to the operating lever, check the re- 
serve bus airswitch open and attach a 
Release Notice to its operating lever, 
check the line de-energized by the 
“Glowtector”, and if feund de- 

(Continued on page 112) 








Fig. |. Tractor and scraper hauling, spreading and compacting coal for storage. Note the way scraper sides have been extended for increased capacity 


How Consolidated Edison 


Packs and Seals Coal Piles 


Unprotected [coal in outdoor storage gets wet, causing it to hang up in bunkers; 
it catches fire by spontaneous combustion; and when dry blows away and be- 


comes a public nuisance. This article describes a method of compacting and 
sealing reserve coal piles which prevents such troubles in Consolidated’s pile 


PROTECTION of outdoor coal 
and storage against moisture, fire 
and dusting has long been a problem 
for coal-burning power stations. In 
the last 10 or 15 years many have de- 
veloped methods, now widely and 
effectively used, of compacting the 
coal to drive out the air, then sealing 
the surface of the pile to keep out air 
and moisture. This is particularly 
important for reserve stockpiles, 
which may remain untouched for 
months at a time. Such a situation is 
well illustrated by the successful pro- 
cedure of Consolidated Edison Com- 
pany Inc., of New York, as de- 
scribed below. 

Most of the company’s coal is 
delivered direct to their generating 
stations; but to assure continued 
supplies in spite of strikes and trans- 
portation troubles, they have estab- 
lished a coal stockpile of nearly 
2,000,000 tons as a reserve for all 
their stations. It is located near the 
new Astoria generating station, now 
under construction, and is shown in 
Fig. 2. 

Their method is to compact the 
coal with tractors, then spray the 
finished pile surface with tar ob- 
tained as a by-product from their gas 
plants. Only the reserve storage is 


treated this way, and not the normal 
station stocks which are turned over 
frequently. The method is suitable 
for any type of coal and any size of 
coal pile, and the tar does not affect 
pulverizing or combustion. 

Here are details of the whole oper- 


ation, including the way they reclaim 
coal from storage in vertical slices 
instead of the former method of strip- 
ping it off in horizontal layers. First 
step in the operation is to build up the 
coal pile by the following methods. 
To begin building up the pile, the 


Fig. 2. Nearly 2,000,000 tons of coal shown here in Consolidated Edison's main reserve stockpiles 
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storage area is first levelled and cov- 
ered with a layer of coal. Then a 
tractor makes a couple of passes over 
the whole layer to compact it, after 
which the layer is 12 to 18 in. thick. 
Then another layer is added and 
compacted to the same thickness, 
and the process, layer by layer, is 
repeated until the whole pile is 45 to 
50 ft high, with 45 deg sloping sides. 
A ramp for the tractors to get up and 
down is cut into each pile. On the 
large ones, two ramps are used for 
one-way traffic. 

For storage under the loading 
bridges, coal is unloaded from barges 
by grab bucket, carried by belt con- 
veyor to the bridges, from which it 
is dumped, then spread and com- 
pacted by tractor. 

As Fig. 1 shows, the area under the 
bridges is too small for much storag>, 
so most of the coal has to be piled on 
the remaining open ground. From 
the barges it is dumped under a 
bridge in a temporary pile, picked up 
by scrapers, and taken to the per- 
manent storage area, where the piles 
are built as above, both tractors and 
scrapers being used for compaction, 
as shown in Fig. 1. 

Preparing for Sealing 

The top is smoothed and given a 
1 in 50 ft slope towards a gully cut 
in one side of the pile. The gully is 
lined with a piece of ordinary con- 
veyor belting. Both gully and belt- 
ing are necessary to prevent rain- 
water cutting the pile on its way 
down. 

The sides of the pile are smoothed 
with an iron roller. A tractor, stand- 
ing on top of the pile, raises and low- 
ers the roller with its winch cable. 
The roller is about 6 ft long by 3 ft 
diam and can be filled with water to 
match its weight to the type of coal 
being rolled. 

A separate pile is made for each 
kind of coal; the largest holds about 
250,000 tons. 


Protective Coating 

When the whole surface has been 
smoothed, the top and sides of the 
pile are sealed with a coating of tar. 
This tar is a by-product from con- 
densers used in coal gas production. 
When it comes from the condensers 
it contains about 50 per cent water 
by volume, which is reduced to 25 
per cent for coating coal. The tar is 
carried to the coal pile in an ordinary 
tank truck, into which it is put at a 
temperature of 180 F. The tank has 
a small gear pump, connected to a 
1 in. rubber hose ending in a flat- 
tened metal tube. With a pumping 
pressure of 35 to 40 psi the tar comes 
out of the flattened tube in a fine 
spray, which is built up to form a 
penetrating layer, '» to *4 in. thick, 
over the whole pile. 


Spraying the Tar 


About 2 gallons of tar per sq yd 
are needed, though this will vary 
with the kind of coal. Coarse coal 
takes more tar than fine. 


May, 1953 


Fig. 3. How shovels and trucks take slice from the coal pile. Afterwards the vertical face is resealed 


A man holds the flattened tube and 
sprays the tar evenly over the coal 
surface, walking beside the truck as 
it moves across the pile. The top sur- 
face and upper halves of the sides are 
sprayed from the top of the pile; the 
rest is done from the ground. 


Maintaining the Coating 


As long as the coating is intact, 
water cannot get to the coal to spoil 
it; air cannot reach it and cause spon- 
taneous combustion, and there is no 
dust to blow away. But the coating 
has to be inspected frequently, as 


Fire Extinguisher 
Popularity Poll 


CARBON DIOXIDE, dry chemical and 
plain water enjoy the widest popu- 
larity of all types of portable fire ex- 


tinguishers, according to the Na- 
tional Fire Protection Association. 

Plain water extinguishers are pre- 
ferred for a Class A fire. They can be 
either of pump or pressurized gas 
cartridge type. While pump-type 
portables are somewhat lighter and 
less costly to produce, the gas cart- 
ridge variety is far easier to operate 
and has a more effective range. 

In the past carbon dioxide and 
foam have been favored for Class B 
fires, but recently dry chemical has 
gained wide acceptance. Tests by the 
Factory Mutual Laboratories indi- 
cate that the dry chemical extin- 
guisher has superior performance in 
conventional portable extinguishers. 

For Class C fires the carbon dioxide 
type is probably the most effective. 
The dry chemical extinguisher is also 
suitable, but on certain types of elec- 
trical equipment it may be difficult to 


rain, wind, and settling sometimes 
damage it. When this happens, the 
damaged part is resealed with tar. 


Reclaiming the Coal 


The company used to reclaim coal 
from storage by stripping it off the 
piles in horizontal layers and reseal- 
ing what was left. Now, however, 
they reclaim it in vertical slices with 
power shovels working off the ground, 
as shown in Fig. 3. With this method 
only the vertical face has to be re- 
sealed; the rest of the pile remains 
intact under its tar roof. 


clean away resulting powder residues. 
Although fire extinguishing ability 
was the prime consideration in choice 
of extinguishing agents, those which 
leave no residue and produce no 
damage are to be preferred. In regard 
to the use of carbon dioxide or dry 
chemical for Class B and C fires, it is 
the general conclusion that carbon 
dioxide is best suited for indoor use 
and dry chemical for outdoor use. 





CLASS A, or ordinary fires, are 
fires in paper, wood, coal or similar 
materials. Materials themselves do 
not actually burn, but when heated 
too much, gases are driven off 
which do burn. Cooling the mate- 
rial to prevent formation of gases 
stops the fire. 


CLASS B fires are those of flam- 
mable liquids and gases, put out 
by smothering. Extinguishers 
which contain materials to cover 
these fires are used. 


CLASS C fires are electrical. Ex- 
tinguisher systems which are non- 
conductors are provided to cope 
with these fires. 

















Fig. 1} 


One of the |2-cylinder radial engines installed at Alcoa's plant at 
Point Comfort, Texas; this is one of a group of 74 engines; they burn gas as fuel 


Fig. 2. View of Fig. | engine showing steel subbase, exhaust header, water 
pumps and lube oil sump tanks. Engine and upper base can be delivered by truck 


How to Maintain Radial Engines 


Details of maintenance procedures set up on the basis of experience with 
120 radial engines at Port Comfort, 80 at Chalmette. Engine construction 
and details of restraining linkage are described. Schedules for 120-day 
and yearly inspections and maintenance. Organization of maintenance 


Vi IST OF the present producers of 
| aluminum are finding it eco- 
nomical to generate their own electric 
power for operation of aluminum pot- 
lines, as explained in the article 
Aluminum Producers Get Low-Cost 
Radial Engine Power, April issue, 
page 80. These include Aluminum 
Company of America, Reynolds Met- 
als Company and Kaiser Aluminum 
& Chemical Corporation. 

Accordingly, at various plants in 
the Gulf Coast area of the United 
States, these companies have made 
very large installations of Nordberg 
gas-burning radial engine-generator 
units. Notable are the 194 radial en- 
gines of 1500-kw capacity each at the 
Alcoa plant at Port Lavaca, Texas, 
and the 80 units at the Kaiser plant 
at Chalmette, La. Design of the 
radial engine generators was ex- 
plained recently before the AIM & 
ME by R. W. Bayerlein of Nordberg 
Mfg. Co. and his data on installation, 
operating and maintenance costs were 
given in the above article in the April 
issue. 


Engine Details 
The following data outline the 
maintenance procedure recommended 
for these radial engines. To under- 
stand it better, consider first some of 
the details of the engine’s construc- 
tion. 
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Figure 1 shows a closeup of one of 
74 twelve-cylinder radial engines re- 
cently installed as an addition to the 
120 radial engines at Alcoa’s Point 
Comfort reduction plant. The engine 
is installed at floor level with its base 
and direct-connected generator lo- 
cated immediately below it at the 
basement level. Figure 2 shows the 
lower steel supbase, exhaust header, 
water pumps and lube oil sump tanks 
in this arrangement. Net weight of 
the complete engine with upper steel 
base is 79,000 lb. This weight, cou- 
pled with the small engine dimen- 
sions, permits shipping a completely 
factory-assembled engine to the site, 
reduces installation time as well as 
cost. Cylinder heads, pistons, upper 
and lower main bearings, as well as 
several other integral parts, are made 
of aluminum. 

The engine is installed with the 
axis of the crankshaft vertical, with 
the single crank at the top. The 
crankshaft is made of high tensile 
alloy cast iron. Cylinders, equally 
spaced radially about the shaft in a 
horizontal plane, are bolted to the 
frame. Aluminum pistons are of the 
trunk type. All connecting rods of 
steel forgings are identical. The main 
frame is a single casting with a cen- 
tral hub which houses the lower alu- 
minum crankshaft main bearing 
bushing and the steel babbitted 


Kingsbury type of self-aligning thrust 
bearing, which carries the weight of 
the crankshaft and generator rotor. 
The upper aluminum crankshaft 
bearing bushing is located in the 
cover, which is bolted to the frame. 
Mounted on top of the cover are the 
governor, distributor and gas valve 
operating mechanism. 


Restraining Mechanism 

In all radial engines, rotation of 
the crankpin bearing must be pre- 
vented in order to obtain constrained 
motion of the connecting rod crank 
end. This problem is solved with two 
patented restraining mechanisms. The 
geared mechanism used in the 11- 
cylinder engine has been described 
before, but the restraining linkage 
used on the 12-cylinder radial engine 
has not been generally discusssed. 
This linkage assembly is shown dia- 
grammatically in Fig. 4. 

Figure 3 shows the linkage as in- 
stalled in the 12-cylinder engine. Bai- 
ance is achieved by actual conver- 
gence of combustion pressures and 
inertia forces at one focal point on 
the crankshaft axis. The inner ends of 
the connecting rod are secured by 
knuckle pins equally spaced around 
the master bearing mounted on the 
crank pin. Reciprocating motion of 
each piston is translated into rotary 
motion at the crankshaft through the 
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Fig. 3. View of parts of 12-cylinder radial engine, showing restraining linkage installed; see text 


connecting rods and master bearings. 
The master bearing is restrained 
from rotating by this constrained 
linkage assembly, which makes the 
master bearing gyrate bodily with 
the crankpin. This linkage, however, 
does not in any way restrain the basic 
crank motion of the engine mecha- 
nism. 

Since the center of the master bear- 
ing is moving along a circular path, 
every point on the bearing moves 
along circles of equal diameters. 
Therefore, the knuckle pins, which 
correspond to crankpins in the con- 
necting rod-crank mechanism, de- 
scribe identical circles, thus making 
the moving parts of every cylinder 
kinematically identical. As a result, 
interchangeable parts can pe used in 
all cylinders and the timing of the 
engine is greatly simplified and iden- 
tical for all cylinders. 


How Maintenance Is Scheduled 
With these details in mind, let us 
consider the maintenance problems 
on these engines, on the basis of ex- 
perience with this engine in two large 


aluminum plants. Kaiser’s Chalmette 
plant of 80 engines has been in opera- 
tion approximately 1 year and Al- 
coa’s 120 engines at Point Comfort 
have been operating since 1949. This 
experience indicates the following 
maintenance schedule. 

A rather strict preventive mainte- 
nance schedule has been found most 
desirable. This program involves the 
engine and all auxiliary equipment, 
both electrical and mechanical, asso- 
ciated with the engine. A schedule is 
set up on a periodic basis, using cal- 
endar days or engine hours, as the 
case may be. 


Items for 120-Day Inspection 

Every 120 days, or approximately 
3000 hours, a superficial inspection 
of the engine and a rather complete 
one of the electrical equipment is 
made, 

The following are the major items 
usually included in this inspection: 
1. Checking d-c brush length and 

replacing brushes where required 
2. Cleaning of the commutators and 
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Fig. 4. Diagram showing principle of restraining linkage as employed on 12-cylinder radial engine 
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the slip rings of the armatures 
Cleaning electrical contactors, 
relays, ete. 

Checking operation of protective 
and shut-down devices, both elec- 
trical and mechanical 

Tightening all engine bolts, pipe 
flange connections, exhaust heater 
connections, ete. 

Replace leaking gaskets, washers, 
ete. 

Perform any other repair or main- 
tenance item that has been previ- 
ously reported for that particular 
unit 


items for Yearly Inspection 

Approximately once a year, the 
following additional items are in- 
spected and serviced: 


1. Governors 

2. Check ignition distributor points, 
reset points, check ignition trans- 
former oil level 
Remove and regap spark plugs 
Lubricate auxiliary motor bearings 


Approximately at 2!» to 3 year 
intervals, it is necessary to partially 
disassemble the engine to check com- 
pression rings and replace the top two 
compression rings. At the same time, 
check is made on bearing clearances, 
gear wear, and general appearance 
of inside of engine; however, the main 
crank and the lower main bearing 
and thrust shoes are not checked at 
this time. 

Experience indicates that the wear 
in the cylinder is only about 0.00025 
in. to 0.0005 in. on the diameter per 
1000 hours of operation. Therefore 
a rebore job or cylinder renewal 
would not be required for possibly 10 
or 15 years of operation. Of course, 
proper lubrication and oil filtration 
is a necessity. 


Maintenance Crews 

The routine 120-day inspection is 
performed by a definite crew. The 
service schedule is set up in advance 
so that al] people concerned, both in 
operating and maintenance, know 
each day which engine will be down 
and can plan their work accordingly. 

Each crew consists of an electri- 
cian, a mechanic, a pipe fitter, and 
two helpers. This crew is not occu- 
pied the entire day on routine inspec- 
tions at all times; however, it is neces- 
sary to maintain this number of men 
in a crew in order to assure that they 
will always be able to finish the rou- 
tine work on the particular engine. 
The yearly inspection items are 
merely added to the 120-day inspec- 
tion at the proper interval and this 
work is taken care of by the regular 
crew. 

At Alcoa, the engine disassembly 
involving piston ring replacements is 
performed by special crews. These 
crews normally consist of three men; 
that is, two craftsmen and one helper. 
They are able to complete the dis- 
assembly of an engine, check all 
clearances, clean pistons, install new 
rings as required and reassemble the 
engine in 32 hours. 
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Fig. 1. Most package water-tube boilers leave the 
shop ready to use after a few simple connections 


in Water-Tube Packages 


Although large 


steam generators grow 


larger, small or in- 


between steam user has found that the package water-tube boiler 
will give him steam where he wants it, when he wants it, without waste 


oe ARE TWO significant 
trends in the manufacture and 
use of modern-day steam generating 
units. Both are important, and both 
have a definite scope. 

Topsy-like, large modern steam 
generators just grow and grow. One 
definite trend is to larger boilers 
and fewer of them. Pressures of 1800 
psi, temperatures of more than 1000 
F, and production of more than 
1,000,000 lb of steam per hr by these 
behemoths is becoming common- 
place. Primarily confined to central 
stations of sizable utility systems or 
to very large industrial power plants, 
this growth is attributable to the in- 
creased demand for steam and the 
never-ending search for higher effi- 
ciency. 


Trend to the “Package” 

There is another trend of equal 
importance however, although per- 
haps not so glamorous. In contrast 
to the development of giant steam 
generators, it has involved the tailor- 
ing of efficient, reliable equipment to 
specific steam requirements. The re- 
sult has been that the small, or spe- 
cial, steam user has steam where he 
wants it, when he wants it and with- 
out waste, and at a cost and effi- 


ciency commensurate with his need. 
This trend is typified by the so-called 
ackage steam generator. 


What Is Package Unit? 

What is a package steam generator? 
The term has been applied haphaz- 
ardly to a variety of boilers during 
the past 20 years. For this reason, 
both fire-tube and water-tube type 
boilers have acquired the connota- 
tion. 

For example, some advantages 
common to water-tube boilers long 
have been: less weight per given size; 
rapid steaming; safety; higher pres- 
sures possible; better expansion and 
contraction possibilities; ease of ac- 
cessibility; efficiency; and, respon- 
siveness to overloads. Fire-tube boil- 
ers, on the other hand, have these 
advantages: low initial cost; com- 
pactness; small floor space require- 
ments; little or no settings; and, 
factory assembly. 

It is fairly obvious, then, that the 
package water-tube steam generator 
not only retains the major advan- 
tages of the conventional type water- 
tube boiler; but, in addition, incor- 
porates most of the important advan- 
tages of the fire-tube units. Notably, 
package water-tube boilers have be- 


come compact, require small floor 
space and are factory assembled. 
These advantages can be more spe- 
cifically singled out in listing the gen- 
eral characteristics of a package unit. 

By way of definition this article 
will confine itself strictly to a discus- 
sion of the features and applications 
of water-tube package steam genera- 
tors. Fire-tube package boilers will be 
discussed in some future issue of 
POWER ENGINEERING. 

Defining Features 

In any event the term package, as 
applied to water-tube boilers, is 
given some definition by certain char- 
acteristics distinguishing such units 
from others. In general, these com- 
mon characteristics are: 

Assembly — All package water- 
tube boilers are for the most part 
shop-assembled, as shown in Fig. 1. 
Many of them are completely shop- 
assembled. One manufacturer ships 
an entirely self-contained unit, al- 
ready assembled, which includes 
boiler proper, burner, forced-draft 
fan, feedwater regulator, valves, soot 
blower, refractory, insulation, and 
other accessory equipment. This is 
the rule rather than the exception 
with package units. Most steam gen- 
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erators can also be shipped directly 
from the factory knocked-down into 
easily fabricated components, if the 
situation demands it. 

Steam Range — Nearly all pack- 
age units fall within a steam capacity 
range of between 500 to 30,000 Ib of 
steam per hr. Individual boilers will 
usually give satisfactory results be- 
tween full and one-third of full load, 
and these unit ranges are increasing. 
Pressures may go as high as 900 psi, 
or as low as 5 psi. 

Shipping — Closely linked with 
shop assembly is the ease of ship- 
ment. These units, in most cases, can 
be shipped very conveniently by com- 
mon carrier—rail or truck (see Fig. 
2). The only limitations to such ship- 
ments are the laws of some states 











which set low maximum tonnages 
permissible on state highways. Ship- 
ping weights of package water-tube 
steam generators range anywhere 
from 1 ton to more than 42 tons. 

Installation — Installation of the 
units is relatively simple. Founda- 
tions are either not required or con- 
sist of very simple design and con- 
struction. Many of the smaller pack- 
age generators come with permanent 
steel bases, or legs. 

Fuel, water, electricity and steam 
are four basic connections necessary 
to prepare most units for operation. 
Additional requirements include stack 
or breeching connections, blowdown, 
pumping and heating units, ‘vents, or 
forced-draft equipment—depending 
upon the particular unit. In nearly all 
cases the units can be put into pro- 
ductive operation in a very short 
time—often less than one day. 

Size — One of the most important 
characteristics of package boilers, 
necessarily, is their size. The factor 
most generally responsible for the 
development and widespread use of 
package units is the large quantity of 
quality steam they are able to pro- 
duce while occupying a limited space. 
Head room is the most important of 
dimensions, and no strictly package 
unit is more than 17-ft high. More 
often, they range from approxi- 
mately 6 ft to 13 ft in height. 

Length and width vary much more 
widely. The longest package units 
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shipped reach nearly 30 ft in length. 
Capacity of some units is often 
added by the addition to the length 
only. Widths may be as much as 12 
or 13 ft. Floor space required for 
most units will almost never be 
greater than 350 sq ft. 

Uses — The smaller, more com- 
pact package boilers have an infinite 
variety of applications to which they 
are exceptionally well suited. There 
are some specific uses, however, 
which stand out as especially prac- 
tical. Notable among these are use 
in small or moderately-sized power 
plants, institutions (hotels, schools, 
hospitals, etc.) and small industry 
for production of power; and for 
special services or adaptations in pro- 
duction of process steam in laun- 
dries, dairies, paper mills, textile 
plants, chemicals, plastics, concrete 
curing, and similar places. They have 
also found extensive service as heat- 
ing sources on railroads. 

Within the limits of their capacities 
and pressures these package units are 
applicable to nearly any heating, 


Fig. 2. Package units can be 
shipped conveniently by com- 
mon carrier — air, rail or truck 
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output, may be a serious problem. 

Steam generators possessing all of 
these qualities of assembly, steam 
range, installation, size and use in 
some degree, can in nearly all cases 
be classified as package units. Be- 
cause of the large number of manu- 
facturers now engaged in producing 
package boilers, different production 
techniques and design details, there 
is necessarily a slight divergence of 
conformity to such arbitrary specifi- 
cations. 


General Features 


Several other features not com- 
monly found in larger, field-erected 
steam generators are to a certain 
extent characteristic of package units. 
One of these is the wide latitude of 
use, with respect to indoor or out- 
door, to which these units can be put 
without extensive —— or, in some cases, 
no —- sheltering. Many models are 
equally as reliable and efficient in- 
stalled outdoors or semi-outdoors. 
Most have weather-resistant casings, 
and in a few instances sheltered in- 
strumentation. Usually, however, 
principal electrical equipment re- 
quires some type of housing, and 
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Fig. 3. This boiler is typical of | 
those in Group | and is built in 
sizes up to 200 hp, 125 psi | 





process steam or power requirement. 
An interesting application has been 
their use to supply supplementary 
process steam in small amounts be- 
tween major production periods. 
Certain factors, peculiar to this 
type of steam generating unit, prom- 
ise their increasing use, particularly 
in some situations. They are: (1) 
where steam is required in remote 
places; (2) where demands for steam 
are intermittent; (3) where capacities 
of existing equipment may not be 
great enough to handle emergency or 
peak loads; (4) where steam load is 
fluctuating and may involve sudden 
heavy demands; (5) where automatic 
operation and a minimum of atten- 
tion is desirable; and, (6) where space, 
or available space per required steam 





some protection must be provided to 
prevent freezing of certain equipment 
before outdoor installation. 

Size and construction naturally 
provide a greater ease of and relative 
freedom from maintenance. Mainte- 
nance is almost nil on some of the 
very smallest units, while whatever 
regular or emergency maintenance 
necessary on them, and the larger 
units, is in most cases speedily ac- 
complished. Many of the package 
boilers are provided with easily re- 
movable plates on the casing sides. 
Those boilers which do not have this 
feature provide large handholes and 
doors for rapid access to critical 
parts. Water walls on many models 
serve to reduce maintenance. Soot 
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Fig. 4. Forerunner of this package unit, Group Il, 
was originally designed for diesel train heating 


blowers, which are standard equip- 
ment in some units, keep tube repair 
low. Other maintenance aids incor- 
porated into the design of some 
package boilers include: hinged wind- 
boxes and burners; forced circulation; 
inclined tubes; manholes in drums; 
conveniently placed valves, strainers, 
etc. The very nature of the package 
boiler’s use requires that accessibility 
and ease of maintenance be man- 
datory. 


Classification By Origin 

No formal classification of package 
water-tube boilers exists. In fact, as 
suggested earlier, the term package 
itself has long been the victim of 
vague associations. However, it is pos- 
sible to arbitrarily divide the various 
types of units manufactured today 
into somewhat loose groupings based 
upon their development. Three such 
groups suggest themselves. 

Group I could well consist of boil- 
ers (Fig. 3), generally from 500 to 
5000 Ib of steam per hr capacity, of 
standard water-tube types manu- 
factured for many years and now 
being equipped and installed as pack- 
age units. 

Group II is made up of package 
steam generators originally designed 
for some definite application, but now 
found to be suitable or adaptable 
with little or no change to nearly all 
uses characteristic of package units 
(Fig. 4). An example of this group 
is the development and subsequent 
widespread use of steam generators 
originally utilized on railroads for 
train heating. Most of these units are 
also in the 500 to 5000 lb of steam 
per hr range. 

Group III consists of boilers which 
most nearly resemble the huge water- 
tube steam generators of today in 
many respects, except size (Fig. 5). 
Most of these units are built with the 
same specifications, materials and 
techniques as the larger units. Steam 
range is generally from 5000 to 30,000 
lb of steam per hr. Chronologically, 
this group was last on the scene. 

All three groups fulfill a definite 
need of industry and the small power 
or steam user. Certain traits of the 


Fig. 6. Some of the more common arrangements of 
tubes and heating surfaces in water-tube package 
boilers of Group Ill to assure the most economical 
fuel usage as well as dependable steam service 


various types fit them to the equally 
various uses to which they are best 
suited. 


Group | 

A typical boiler of Group J, as 
shown in Fig. 3, is available in stand- 
ard sizes up to 300 hp, for working 
pressures of 100, 125 or 150 psi. 
Smaller boilers in this series are 
equipped with 2-in. tubes, larger ones 
with 3-in. tubes. 

The units are steel, self-contained, 
and with most heating surface of 
straight, inclined tubes directly ex- 
posed to radiant heat of the fuel 
burned in the firebox or furnace. 
Rapid water circulation, plus three- 
pass contact of hot gases effects quick 
steaming and fast reaction to load 
change. This type can be equipped 
to burn coal, oil, gas or waste fuels or 
wood. 


Fig. 5. This completely shop-assembled unit, Group 
lil, will produce up to 30,000 Ib of steam per hr 


Several special settings, brick or 
integral steel base, are available, in- 
cluding settings designed for the 
burning of such fuels as industrial 
waste, wood chips, etc. 


Group ll 

This group consists of package 
units specifically designed for certain 
purposes. Chief example is those units 
designed for application aboard diesel- 
electric locomotives to provide high- 
pressure steam for heating passenger 
trains, dining car steam tables, and 
to supply hot water. Design was re- 
stricted by sharp limitations on 
weight, space and electrical current 
used, while incorporating reliability 
and automatic operation. 

A typical package unit of this type 
is built in several sizes, up to 5000 Ib 
of steam per hr, with operating pres- 
sures up to 300 psi. Principal parts 
are heating elements, operating motor, 
feedwater pump and regulator, circu- 
lating pump, burner, fuel oil pump 
and air blower. Heating surface con- 
sists of a coil of radiant elements and 
cross-baffled convection elements. All 
are continuous lengths of 1!4-in. 
tube. Each is connected to an inlet 
header and an outlet header. 

A circulating pump, driven by a 
constant-speed motor, forces water 
at a velocity above that where scale- 
forming may take place. The outlet 
header is connected with a vertical 
drum or separator. Steam flows from 
the separator to the outside steam 
line. 

A single burner is used for heavy 
oil or gas-fired units, while a large and 
smaller burner in tandem are used 
for lighter fuel oils. Air for combus- 
tion is supplied by blower and regu- 
lated by a damper controlled by fuel 
oil pressure; fuel oil pressure is con- 
trolled by steam pressure. This 
method of controlling output to de- 
mand, a form of a servo-mechanism, 
has been one of the most important 
steps in making the package boiler 
efficient and facile at all loads. 


POWER ENGINEERING 





The feedwater pump, automatically 
controlled by a float-system in the 
separator, pumps feedwater to a 
closed heat exchanger for preheating. 
Feedwater then enters the outlet 
header and separator where it is 
deaerated. 

Controls of simple construction are 
provided for regulating fuel, air and 
water (again in some eases done by 
some form of servo-mechanism 
Blowdown is automatically controlled. 
The unit is equipped with push-but- 
ton stop-and-start control and a 
complete set ofsafety devices. 


Group Ill 

This is the largest group, both in 
size of the units and the number of 
manufacturers engaged in construc- 
tion. It is also a very important group 
for several reasons. Generally, every- 
thing found on large, highly engi- 
neered steam generators can be found 
on these smaller, standard counter- 
parts. Forced circulation, water-cooled 
walls, soot blowers, efficient tube ar- 
rangement, superheat, reheat——all 
of these and more can be and are in- 
corporated into most of these units. 

Because they utilize to the fullest 
extent the knowledge and experience 
of manufacturers, these boilers come 
nearest to giving real meaning to the 
term package steam generator. Most 
of the boilers within this group fall 
within a capacity range of 3000 to 
30,000 lb of steam per hr. Pressures 
may go as high as 900 psi— tempera- 
tures to 800 F. 

These boilers vary in detail of de- 
sign and construction as much as 
their larger twins. Fundamental dif- 
ferences, for ease of discussion, prob- 
ably lie in the arrangement of fur- 
naces and boiler heating surfaces to 
assure economical fuel usage and de- 
pendable steam service. Several tube 
arrangements are common, and some 
of these are shown in Fig. 6. 

A discussion of the principal fea- 
tures common to Group III package 
steam generators is as follows: 

Boiler Proper — Although arrange- 
ment of the furnace and heating sur- 
faces vary, in most cases design of 
the remainder of the boiler proper of 
these units is similar. Nearly all of 
the boilers are enclosed in steel 
casings —- some flanged, some welded 

but all weather-tight, rugged and 
designed to allow for expansion and 
contraction. Some construction per- 
mits use of the pressurized furnace. 
Refractory and insulation invariably 
is used to line these casings. No com- 
plicated headers interfere with boiler 
circulation. 

Bare water-cooled tubes forming 
side walls provide durability and 
high heat absorption at these loca- 
tions, and water cooling of rear re- 
fractory walls gives added protection. 
Some units have downcomer tubes 
within the refractory and insulation. 
On one unit this provides clean water 
to the water walls and gives a con- 
tinuous ring-like circulation. 

Despite the larger size of these 
boilers compared to the smaller pack- 
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Fig. 7. Two 150-hp gas-fired package units placed 
outdoors at Reynold’s Metals San Patricio Plant 


age units, settings range from none 
at all to simple concrete foundations. 
The use of stoker-fired coal, however, 
may make the setting more elaborate. 

Combustion — All of these units 
can fire fuel oil or gas, or in most 
cases a combination of both. One such 
boiler is designed to fire heavy oil, 
heavy oil and gas, light oil, light oil 
and gas, natural gas, manufactured 
gas, or coke-oven gas — adequately 
demonstrating fuel versatility. To 
take advantage of price variations in 
fuel, or for other reasons, changeover 
from gas to oil or from oil to gas is 
rather easily accomplished, usually 
by mere manipulation of controls and 
valves. Many of these package boilers 
are also adaptable to utilization of 
any other standard method of firing 

principally, the use of coal with 
underfeed or spreader stokers. 

To fire oil many steam generators 
are equipped with rotary cup burners 
in smaller-size units while jet or 
mechanical-pressure burners are used 
at higher capacities. In one model 
two burners are used at the higher 
capacities. Ring burners are often 
used for gas firing. 

Combustion air is furnished in a 
variety of ways— forced, induced, 
natural, or a combination of several 
or all of these drafts. 

Furnace volumes and heating sur- 


Fig. 8. Indoor installation of a combination gas- 
and oil-fired unit with maximum delivery of 250 hp 


face (area) depend, of course, upon 
the capacity of the unit; ranging as 
high as 900 cu ft and 3600 to 4000 sq 
ft, respectively, on certain models. 

Controls — Most package _ boilers 
in this group are equipped with either 
fully automatic control or semi-auto- 
matic control. Fully automatic con- 
trol usually includes ignition, starting 
procedures, maintaining of operation, 
and in many cases automatic restart. 
Push-button operated, this type of 
control is well-suited for installations 
where there is no full-time operator 
and for off-duty heating service where 
no operator is in attendance. Such 
control is adaptable to the addition 
of an indicating and recording panel, 
but, in any case, operating controls 
are factory-mounted on the steam 
generator. 

Semi-automatic control, usually 
electronic, normally requires manual 
starting and is generally suited to the 
industrial user where close pressure 
regulation is necessary and steam 
loads fluctuate widely. 

With either type of control most 
package boilers are so designed that 
the operator can take full manual 
control at any time he desires. 

One manufacturer lists the se- 
quence of fully automatic control as 
follows: (1) Foreed draft fan, fuel oil 

(Continued on page 119 


Table showing the results of the tests on a typical water-tube package boiler, using distillate fuel 





Results of Tests 


Test duration, hr 
Steam pressure, psi 
Steam output, Ib per hr 
Quality of steam, per cent 
Fuel burned, Ib per hr 
Evaporation, Ib of fuel...... 
Seporator trap discharge 
Ib per hr 
per cent water input. . 
Excess air, per cent 
Efficiency, per cent 





Test Number 
3 


8.0 











ROPER LABELING of switches, 

push buttons, valves and other 
controls is important for the opera- 
tion of all mechanical, electrical, and 
chemical systems. At best, poor 
labels cause confusion in time of 
trouble while the figures on the labels 
are deciphered; at worst they cause 
station outages, or even loss of life 
if a station operator opens the wrong 
valve or closes the wrong switch 
through misreading a label. 

A good label must be legible; neat, 
and impervious to dirt, weather, oil, 
or any process fumes or liquids with 
which it may come in contact. It 
should be easy to clean and it must 
be cheap. 

The labels illustrated on this page 
pass all these tests. They are made 
of laminated bakelite or similar plas- 
tic, with a thin upper layer on a 
thicker base of different color. The 
Fig. 1. Labels, showing the different color combinations obtained with laminated plastic construction figures are engraved by cutting 

through the upper layer, leaving the 
base exposed. The layers may be 
either black on a white background, 
or white on black, or any other com- 
Powe r p | a nt bination. The plastic is unaffected by 
weather, fumes, or liquids, and can 
be cleaned with a damp cloth. They 
apply to large outdoor notices as well 


Labels That Last as small indoor tags 


bination of each label may be chosen 
to make the figures stand out against 
‘ their backgrounds. Fig. 2 shows an 
Most labels are readable when new, but few of them remain unusual way to label a valve. With 
easy to read after years of service. The labels shown here this method there can be no mistake 
é : which label identifies which valve. 
are neat and clear when first installed, and do not deteriorate Fig. 3 shows how clear these labels 
are for use in outdoor transformer 

and switching stations. 





Fig. 2. The photo shows an unusual and efficient way of identifying valve Fig. 3. This clear label prevents a wrong operation of high voltage switch 
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Why Steam Traps Are Important 


By G. R. SETTERLUND 


More ENGINEERS have been 
trapped into a false sense of 
security by these innocuous-looking 
piggy banks, than by probably any 
other steam appliance known. They 
are generally tucked away where no 
human being ever intends to go. 
Whenever I think of the word trap, 
and who doesn’t when the wind starts 
blowing cold, I muse over the word 
itself and letter by letter find that it 
covers just the things one should 
think of when considering traps: 
T-type; R-reliability; A-approved in- 
stallation; P-preventive mainte- 
nance; S-standardization. 

T-type — Whether already in- 
stalled or still on paper, has the 
proper type been selected? The de- 
sign is all-important. There are liter- 
ally volumes of information availa- 
ble from reputable manufacturers 
that will help you select the proper 
type for the job. There are bucket 
types, float types and thermostatic 
types designed in such numerous 
styles that they can be almost con- 
sidered tailor-made. When the type 
has been considered carefully, select 
the proper size. Again, the use will 
govern the selection, as regards pres- 
sure, design, flow capabilities, size of 
connections and availability of spare 
parts. A standard Cardex system can 
carry this information and be readily 


available if properly entered for each 

trap installed. 
R-reliability — You 

guided by past experience in the se- 


had best be 
lection of traps under this item — are 
these traps rugged? They have a 
great deal of work to do before they 
will be removed and scrapped. Can 
we rely on the manufacturers to give 
us sure, relatively swift service for 
spare parts and replacements? If in a 
corrosive atmosphere, will the body 
stand up or simply fade away; old 


soldiers have been known to do so 
and they are not expected to be con- 
tinuously alert for years on end as 
our sentinel, the trap. 

A-approved installation — Gener- 
ally speaking, you will find that a 
repetition of trap services prevails in 
a plant of any size, and consequently 
a standard approved installation will 
greatly facilitate checking and will 
assure proper installation. Drawing 
up even rough sketches as shown in 
Figs. 1 and 2 and making these 
sketches official wil! soon give the 
trap system a neat methodical ap- 
pearance. These sketches or prints 
will give the operators and mainte- 
nance men a good idea of what a trap 
installation should look like, and if 
installed properly as shown by the 
sketches will add to the efficiency of 
the system. You will note that for 
easy operation checking there is a 
check valve and also a test valve at 
each unit. It should be mentioned 
here that grading the lines is all- 
important if you do not wish to en- 
counter a corrosion problem and poor 
operation. Before selecting a satis- 
factory installation, the manufac- 
turers’ guides should be studied. 
They’ve spent huge sums of money 
oOo. research and engineering, and 
with minor modifications to suit 
your needs, their installations are 
generally good. Whatever you do, 
select a standard and insist that it be 
adhered to. Arrange the trap so that 
it can be removed and still not in- 
terfere too seriously with operations. 
Necessity may force an engineer to 
throttle a by-pass valve a bit to pre- 
vent too great a blow-through after 
the trap is removed. 

P-preventive maintenance — The 
old axiom, an cunce of prevention 
is worth a pound of cure, is so very 
true that the time spent working out 























Fig. 2. Another sketch of a steam trap hook-up for 
use of maintenance men when servicing system 


a simple but yet effective Cardex 
system is well worth the effort. First 
of all, a survey has to be made of the 
plant and every trap given a number. 
This may _be done simply, numeri- 
cally from No. 1 upwards, or it may be 
blocked Nos. 1 to 50 for a certain sec- 
tion, Nos. 51 to 100 for another sec- 
tion, and the like. Be sure to allow 
extra numbers for future expansion 
and installations if you use a block 
system. After the survey is com- 
pleted, make out a card for each trap 
along these lines. The Cardex sys- 
tem is very flexible, so there can be 
no set rule laid down. On one side of 
card you can list: 
Trap No. Location 
Connection Sizes 


Name Type Style 


The reverse side of the card can be 
made out in such a way that a main- 
tenance card will be kept, as follows: 
Date Inspected Cleaned Parts Replaced 
Remarks Initials 

All heating system traps should be 
inspected before cold weather sets in, 
and should be checked probably on a 
monthly basis thereafter. Assign a 
responsible operator or repair man 
to check the traps according to the 
schedule. Initialling the card will 
generally assure a proper inspection. 

S-standardization — By standard- 
izing on choice of traps, the mini- 
mum amount of spare parts only 
need to be stocked. Maintenance men 
will become acquainted with the 
easiest and quickest way of over- 
hauling them. This does not prohibit 
the trial of new traps. 

Take a walk through your plant 
this afternoon, and look over the 
trap system. Ask yourself the fol- 
lowing questions: 

Type — okay for the process? 

Reliability — have they given us 
much trouble? 

Approved Installation — how does 
it stack up to recommendations? 

Preventive Maintenance — have 
we a maintenance schedule and rec- 
ords of inspection and repairs? 

Standardization — are the traps 
standardized for easy inspection and 
repairs? 

Yes! TRAPS are a big item, and 
careful consideration should be given 
towards their selection and care to 
give your plant trouble-free steam 
service throughout the year. 
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Fig. 1. industrial battery cover showing how lead 
inserts are molded integrally with hard rubber. 
This is the reason why it is necessary to remove 
cover by the methods described in this article 


Fig. 2. Drilling annular hole with special tool at 
left to remove cell connectors and jar covers 


Replacing Damaged Battery 
Covers Extends Useful Life 


‘Te EXTEND the life of an acci- 
_ dentally damaged storage battery, 
it is often necessary to remove its 
cover for cell replacement or element 
repair. Though simple, the procedure 
is not widely understood, and the fol- 
lowing instructions from the Service 
Department of Gould-National Bat- 
teries, Inc. are worth filing in your 
folder of battery maintenance and 
repair, and discussing with your shop 
men. 

Because the covers of rubber-jar 
batteries have post openings which 
are lined with lead inserts integral 
with the hard rubber cover (see Fig. 
1) and because these lead inserts or 
linings are welded to the lead battery 
posts to prevent leaks, it is necessary 
to drill out gaps between posts and 
inserts in order to remove a damaged 
cover. 

A special drill has been devised by 
Gould-National engineers (obtain- 
able as repair tool No. 35459C) which 
cuts an annular hole (as shown in 
Fig. 2) and permits the lead posts to 
remain solid, upright and of normal 
height after the cell connector and 
the jar cover have been separated. 

The other technique is to drill the 
posts in the damaged cover to a 


Silica Gel Dryer Problems 


By PAUL C. ZIEMKE 


THERE IS A GOOD DEAL of contro- 
versy afield to the effect the heating 
up of a drier in service indicates it is 
doing a good job of moisture removal. 
The negative side says — whether 
wet or dry, silica gel and activated 
alumina heat up when the refriger- 
ants, sulphur dioxide, methyl chlo- 
ride and Freon-12 come in contact 
with them. It is then obvious that a 
hot drier unit is not of necessity an 
indication the drier is removing mois- 
ture. The heat test has no value for 
silica gel and activated alumina. 

Drierite heats up only when mois- 
ture comes in contact with it. There 
is no heat due to absorption of re- 
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depth of 3% in. using a 15/,¢-in. drill 
(as in Fig. 3). This frees the inter-cell 
connector. Such drilling may then be 
continued through the cover to free it 
in turn, This latter technique re- 
quires rebuilding the posts before 
reassembly in a new cover to replace 
the broken one. Such rebuilding is 
done by a simple lead “ puddling’”’, 
applying heat by a carbon electrode 
manipulated within the cavity of a 
simple post mold. Post molds are 
available as purchased items if the 
maintenance man does not care to 
make his own (maintenance tool No. 
T-77013). 

In the case of certain battery de- 
signs there is sufficient clearance be- 
tween the inter-cell connector and 
the top of the cover so that the first 
drilling may be eliminated by a hori- 
zontal saw cut under the connector. 

In cases where the cover is not 
damaged, but both cover and ele- 
ments are to be withdrawn from the 
jar for basic cell repair, it is only 
necessary to remove the inter-cell 
connector and lift both cover and ele- 
ments as a unit (as shown in Fig. 4). 
Note the jar hold-down clips to 
which chains are attached. The 
chains may be stepped upon by the 


frigerant, thus the heat test might 
indicate a good drier, but only if it 
was possible for the refrigerant to be 
admitted so slowly that the refriger- 
ating effect is much less than the heat 
generated from the chemical reaction 
of moisture in Drierite. Tests show 
that the refrigerating effect pre- 
dominates over the chemical heat ef- 
fect. The heat test will not show a 
Drierite filled drier unit good or bad 
since it will not heat up in either case. 

On one particular job I used three 
silica gel driers yet still did not 
achieve complete absorption of en- 
trained moisture. However, the use of 
one Drierite completely cleared up 
the situation. Caution: store your 
Drierite in an atmosphere of ap- 
penny 60 F to ensure against 
oss in efficiency. 





Fig. 3. Method of drilling posts to permit re- 
moval of a damaged cover with 15/16-in. drill 


Fig. 4. Pulling the cover and element of a battery 
simultaneously ‘s a technique useful when the 
cover is not damaged. Note the hold-down clips, 
kept tight by maintenance man's weight on them 


repair man as the cover and element 
are lifted. The lifting tool in this case 
is a post cutter with its edges dulled. 
During such repair it is not even 
necessary to remove the inter-cell 
connector from the post to which it is 
welded if a mere saw cut through 
that connector (immediately above 
the line of junction between the bad 
cell and its neighbor) is permissible. 


Watch Those Belt Tensions 
BY PAUL C. ZIEMKE 


ON A COMPRESSOR call, the owner 
asked if I could advise on his pump 
problem. I could, and did. The recur- 
ring fuse failures were directly charge- 
able to the overly tight belts. With 
careful tensioning, where the belts 
squeaked and slipped just a little on 
starting the trouble was over for good. 
At the pleased owner’s suggestion 
others with similar problems had 
their belt drives retensioned to pro- 
duce the smooth running units they 
hoped they had purchased originally. 

The same caution applies to the 
air-conditioning installations where 
just a little extra time will be ex- 
panded into extra dollars in goodwill 
through the years ahead. 
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Fig. 1. After considerable development work, this 
final design of pellet gun emerged. Operation 
of fireside slag removal gun explained in text 
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Fig. 2. At Ridgeland Station, six pellet guns are 
arranged in tandem to clean pendent superheater 
tubes in Boiler No. 1; guns mounted on outside of 
the boiler wall; dotted lines show the area covered 


YPECIALLY-DESIGNED pellet 
gun for removing slag deposits 
in very high-duty furnaces, and in 
furnaces using particularly low qual- 
ity fuel, has been developed recently 
by engineers of the Diamond Power 
Specialty Corp. Months of tests, 
in which use of .22 caliber rifle bul- 
lets, various gage shotguns (pre- 
viously used off and on for more 
than 50 years to remove slag) and 
even small-caliber machine guns was 
rejected, preceded final design. 

High cost of explosive cartridges 
finally dictated the selection of com- 
pressed air as a projecting medium. 
Small steel shot of B-B caliber were 
first selected as pellets. During de- 
velopment, care was taken to perfect 
a feeder with no moving parts, low 
power requirements, uniformity of 
feed rate and: portability. 


Feeder Mechanism 
First model gun resulting from 
this investigation, using %;,-in. diam 
glass marbles, was operated success- 
fully to remove slag from local areas 
on operating boilers. It proved in 
principle that pellets could be used 
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Fig. 3. Depicting details of pellet gun as applied to 


standard long retracting type deslagging blower 


Shoot That Slag! 


New pellet gun is effective in removing slag deposits in 
hard to reach areas in boilers and furnaces, without 


damage to heating surfaces. 
to 35 ft; has also been fitted 


for this purpose. Final design of the 
pellet feeder mechanism is shown in 
cut-away perspective Fig. 1. 

Pellets are fed into the center of a 
hollow disk by gravity. A feeder 
air jet enters the disk at the bottom 
and tangentially, and produces circu- 
lation of pellets in the feeder. The 
outlet, 180 deg from the jet inlet, 
removes pellets one at a time and 
discharges them into the barrel. 
Tolerance within the disk aligns the 
pellets in single file. 

The feed rate has been successfully 
varied from 50 to 250 pellets per 
sec. Use of compressed air is com- 
paratively economical. Source pres- 
sures of 80 to 250 psi have been suc- 
cessfully used, giving air consumption 
rates varying ifrom 100 to 340 cfm 
free air per feeder. 

A booster jet further downstream 
admits compressed air at a pressure 
higher than that in the feeder. This 
pressure governs the force with which 
the pellets are discharged. Striking 
power of the pellets varies with barrel 
length, mass of the pellet, booster 
air pressure and diametrical clearance 
between the pellet and the barrel. 
Velocities as high as 1400 fps have 
been recorded. A gun with a_24-in. 
barrel and 70 psi tank pressure in 


it does this at distances up 
to long retractable blowers 


one test shot pellets at a velocity 
of 571 fps. Feed rate and velocity 
of pellets are completely divorced 
in this model. 

Six such guns, arranged in tandem 
to the same pellet supply tank, have 
been installed on No. 1 Boiler at 
Commonwealth Edison Co.’s Ridge- 
land Station in Chicago, as shown in 
Fig. 2. These guns were arranged to 
clean each side of three pendent 
radiant superheaters installed for test 
purposes in the boiler. Platens were 
kept entirely clean of slag wherever 
the guns could be aimed; because 
platens did not register with front 
wall openings, only three of the six 
guns could be effectively brought to 
bear on the desired area 


Pellet Blowers 

Modifications of this installation 
and other applications are being 
made. After the feeder had been 
developed and while a multiple gun 
was being designed, an application 
of the pellet gun was made to the 
otherwise standard long retracting 
type deslagging blower as shown in 
Fig. 3. No effort is made to accelerate 
pellets through the feed tube. In- 
stead, normal blowing medium pro- 
vides required acceleration to pellet 
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when it leaves the muzzle. A trial 
installation proved feasible and since 
then 22 deslaggers have been fitted 
with pellet feeders in Chicago. 
Twice a week, pellets are fed 
through the deslagger, in addition to 
the regular blowing medium, to 
remove any unusual slag deposits 
which have accumulated. Tests in 
the early spring of 1952 indicated at 


least a 10-ft vertical ‘cleaning radius 
was possible on some installations, 
with a feed rate of approximately 
75 pellets per sec. 

Further study is also being carried 
out to determine a suitable and 
economical material for all types of 
pellet guns. Glass marbles, wooden 
beads, plastic beads, screened gravel, 
cherry pits, compressed salt, asphalt 


An Old and Costly Danger: 
Water Carry-Over 


| fag CARRY-OVER is just 
as simple as it sounds. It is the 
entrainment of water particles by 
steam flow through the boiler to the 
turbine. Water can cause severe dam- 
age to the turbine. Blading may be 
damaged so that severe rotor vibra- 
tion results; or, sudden cooling effect 
of the water might cause rubbing of 
wheels and casing. 

Definite case of carry-over oc- 
curred at one of Detroit Edison Co.’s 
plants several years ago, according 
to a recently-published issue of Coal 
to Kilowatts. Water carry-over dam- 
age made it necessary to replace a 
main thrust bearing, high-pressure 
impeller and reblade several stage 
wheels. The whole rotor had to be 
replaced so that necessary repair 
work would not keep the machine 
out of service for too long a time. The 
illustration shows damage done to 
the first four stage wheels. 

Carry-over can result from two 
main causes: (1) priming; and (2) 
foaming. Priming is production of 
wet steam or possibly slugs of water 
caused by operating conditions. Foam- 
ing refers to a condition where a 
stable foam is produced on boiler 
water surface, and is a condition of 
the water or chemical treatment 
given to it. 


Causes of Priming 

Priming may be produced by too 
high a water level, large variation in 
load, rapid fluctuation in pressure or 
overtaxing steam storage capacity 
of boilers. 

Any of these conditions might start 
priming at any pressure or tempera- 
ture. The amount of priming neces- 
sary to get carry-over at the throttle 
depends upon firing rate, heat trans- 
fer surface, steam disengagement sur- 
face, tube cleanliness, gas flow rate 
and temperature. Other factors are 
feedwater temperature, furnace baf- 
fling, damper settings, and piping 
arrangement from boiler to turbine. 

Carry-over would be more likely 
to occur with a sudden drop in pres- 
sure if the boiler were steaming at a 
high rate rather than a low rate, 
and with a high water level rather 
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than a low water level. Various com- 
binations of conditions are possible, 
with so many factors that might 
change. In a case where trouble oc- 
curs, carry-over might be due to a 
combination of priming and foaming. 
This combination is a result of a 
sudden change in concentration of 
soluble salts in the saturated steam 
drum. Wet or saturated steam may 
be produced at the throttle because of 
emergency conditions which would 
lower temperature and still not cause 
priming or foaming. Saturated steam 
at the throttle would be possible at 
operating pressure. The faster the 
temperature dropped the higher pres- 
sure would be when the saturation 
point was reached. This pressure 
could be anywhere between operating 
pressure and atmospheric pressure. 


Rapid Pressure Drop 
In a case of a sudden load pickup, 
pressure drops because boiler de- 
mand exceeds the supply available 
at that instant. With sudden pressure 
decrease and boiler water ‘“‘swell,”’ 
carry-over would be possible — even 
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and asbestos mixtures, hollow gelatin 
golf ball centers and even dried peas 
have been considered. To date, !-in.- 
diameter asphalt-asbestos pellet is 
considered the best. 

The above facts were explained in 
more detail by W. F. Cantieri, chief 
engineer of Diamond Power Specialty 
Corp., in a paper before the 1952 
Annual ASME Meeting. 


though throttle steam was still super- 
heated. This carry-over, itself, would 
further reduce temperature so that 
serious damage to the turbine might 
occur, either from too rapid cooling, 
or slugs of water hitting the blades. 

Another factor of concern is the 
load carrying capacity of the turbine 
with a decrease in pressure. If throt- 
tle conditions are lowered, less work 
(machine output) is obtained from 
the steam so that steam demand is 
greater for the same load. 

Throttle-pressure regulators have 
been installed on many Detroit Edi- 
son turbines. These regulators re- 
spond to a decrease in throttle 
pressure to close the admission or 
throttle valve. Pressure at which 
these regulators are actuated de- 
pends, of course, on operating pres- 
sure and machine design. 

In the low-pressure section of one 
plant, regulators are set to start 
operating at about 50 psi below 
normal throttle pressure. This pro- 
tects d-c load in the event of a trip- 
out during a low-load period. 

The rest of the pressure regulators 
are set to operate between 100 and 
200 psi below normal throttle pres- 
sure. These pressures are determined 
by calculations and tests. A balance 
point must be established so that a 
pressure drop will not cause an ex- 
cessive load drop at the same throttle 
flow, or that the maximum allowable 
moisture content is not exceeded in 
later turbine stages. 


tity 
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Carry-over did this to leading edges of the turbine buckets—a typical danger of foaming and priming 
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It must be remembered that sub- 
normal pressures are not intended to 
serve as an operating point, but only 
to serve as a stop-gap measure so 
that load will be reduced until pres- 
sure can be restored to normal, the 
load reduced further, or the machine 
taken off the line properly. 


Regulator in Action 
A recent occurrence in which the 
throttle regulator played an impor- 
tant part involved a new machine. 
Throttle pressure had dropped and 


Gage Glass Erosion 


OCCASIONALLY, reports outline dif- 
ficulties experienced in both round 
and flat type gage glasses. Most fre- 
quently the problem is cited as one of 
erosion or attack on the gage glass 
itself, resulting in clouding and occa- 
sionally in leakage or breakage, ac- 
cording to the Betz Indicator. 

It is frequently thought such trou- 
bles are due to the character of water 
treatment employed. Following are 
results of an investigation of this 
problem. 

Severe wear normally takes place 
at the bottom of round gage glasses 
and is usually attributed to erosion of 
the glass due to high velocities when 
the gage column is blown. It is true 
that some softening attack on the 
glass at this point may take place due 
to intermittent contact with alkaline 
boiler water, but most manufacturers 
agree high velocity is the cause for 
actual glass losses. 

Flat type gage glasses normally 
have grooves and ridges on the water 
side to produce a definite optical ef- 
fect at water level. When new, the 
ridges are smooth and round. Gage 
glasses have been received where the 
ridges had almost completely disap- 
peared below the water line, while 
still remaining smooth. Other gage 
glasses received showed severe attack 
on glass above the water line; namely, 
in the steam condensing section. At- 
tack above the water line left ragged, 
sharp edges. This is the more com- 
mon type of attack. 

Manufacturers of Pyrex glass and 
also of gage columns could offer no 
information as to the cause of these 
conditions. Theories mentioned so far 
have been gradual solution of glass 
below the water line by alkaline boiler 
water. Above the water line, it was 
claimed that some gas or chemical re- 
dissolving in the condensed steam 
causes the attack. Actual gases were 
not mentioned. 

In one plant, flat gage glasses had 
to be replaced at intervals of one to 
two months because of leakage at the 
gasket. Attack was all above normal 
water level. Several samples of con- 
densed steam were obtained and 
analyses run for ammonia, carbon 
dioxide and fluoride. Fluoride was 
zero, and ammonia and carbon diox- 
ide was in a relatively low range. 
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the turbine was automatically un- 
loaded before saturated steam could 
do any damage. Conditions were cor- 
rected and the machine put back in 
service. 

These unloading devices are su- 
perior to the previous method of 
blocking the governor. If boiler ca- 
pacity is sufficient to handle a load 
increase and the governor is blocked 
too low, the load increase would run 
the governor against the stop making 
it necessary to lower the load to un- 
block the governor. This would all 


Specific recommendations by gage 
column manufacturers to prevent 
this attack on flat gage glasses include 
insertion of a mica shield between 
gage glass and water. Mica shield will 
protect the glass and not interfere 
with its optical characteristics. Re- 
placement of the shields is necessary 
at very infrequent intervals and is de- 
pendent on the number of times the 
mica is cooled and heated again. Re- 
ports indicate a new shield will be 
required after removing the boiler 
from the line and placing it back in 
service approximately 15 times. 

Where continuous difficulty is ex- 
perienced with round gage glasses, 
the manufacturer suggests changing 
to the flat type with the mica shield. 

It will be readily seen that the 
problem involving loss of gage glasses 
is not one due to chemicals that may 
be added to the boiler for water con- 
ditioning. 


Suggestions About 


Suggestions 
By WILLIAM SHEFFER 


IT WOULD NOT amaze this writer to 
discover that the average ‘“‘sugges- 
tion box”’ or “‘ Merit Award”’ system 
is only slightly efficient, when com- 
pared with the total need for such 
systems. When we consider that a 
suggestion is an implied criticism, it 
is readily apparent that many persons 
simply would not “suggest”, and 
also that, in cases where the sugges- 
tions are placed before a board of 
judges who were initially responsible 
for the need of such suggestions, the 
idea put forth by the ambitious 
employee would have but short 
shrift. 

Such diversions of progressive 
ideas often take the form of a bland 
ignoring of the exact point made in 
the suggestion. Or, perhaps, the idea 
is set aside on the grounds that it is 
too complicated. The latter is, of 
course, an easy exit from a change 
of operations. Or the suggestion is 
side-tracked because it “has been 
thought of before’’ — overlooking, 
of course, the fact that what was 
once not feasible could obviously be 
most applicable at the present time. 

Suggestions take, roughly, two 


take time and impose a handicap on 
the rest of the plants and the system. 

Carry-over is a potential danger 
source at all times, and, as explained, 
can occur at any pressure and tem- 
perature, depending upon operating 
conditions. With the advent of auto- 
matic load frequency control, regu- 
lating devices are being incorporated 
through DE system so that normal 
load swings can be handled as rou- 
tine matters. Radical changes due to 
local emergencies must be handled 
as the situation demands. 


forms. One: — ideas offering sheer 
gadgetry, safety measures, minor 
mechanical changes, changes in for- 
mat of paper forms, and so on. Two: 

suggestions having to do with 
major operating policy. 

These latter are of great impor- 
tance, emanating as they do from 
those very close to the source of the 
need, and from those not blinded by 
any considerations but those engen- 
dered from the job. These suggestions 
are the least likely to be accepted. It 
would be interesting to examine the 
type of suggestions received by the 
various systems in operation, and 
learn what percentage of gadgetry 
items are promoted, as compared to 
those ideas offering policy changes. 

It might be wise at this stage to 
note that while minor savings can be 
made in any organization by catching 
up on relatively small items, the 
major cause of inefficiency and gross 
loss is in the errors involved in the 
operation of the general policy of the 
organization, and, basically, in the 
conception of that policy. In organi- 
zations where reward notices are 
published, few suggestions reach out 
of the gadgetry category. 

Looking over the power engineer- 
ing field for the past few decades it 
seems that the intellectual level of 
the average employee has risen tre- 
mendously. High school graduates 
are a dime a dozen, BS’s and AB's 
only slightly less plentiful. Thus, with 
physical labor reduced almost to a 
minimum, and the educational level 
raised, it would seem that many 
valuable suggestions on the higher 
plane should be available. Where are 
they? Have they been offered and 
ignored? 

In an organization where promo- 
tions and appointments are made on 
a basis of sheer ability, suggestions 
would be accepted readily, for na- 
turally they would be placed before 
a higher type of person. Oddly 
enough, in such an organization, it is 
likely that the need for suggestions 
would not be too great. A concern in 
which nepotism, office politics and 
sheer indifference reigned, while 
greatly in need of suggestions, would 
show a low demand for them. 

The whole problem is interesting, 
and involves a wide field in human 
relations to anyone interested, and 
at all levels. 
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Fig. 1. Above 


Machinist's square measures angle of work and surface plate 


Fig. 2. Square used to measure the inclination of work surface to horizontal 


Measure Your Angles with a Square 


By F. E. RILEY 


N ORDINARY machinist’s square 
fA. with an adjustable calibrated 
blade can be used to measure angles 
on the surface plate very accurately. 

The method is useful when a pro- 
tractor is not available and in some 
circumstances it is more accurate 
than a protractor. 

Figure 1 illustrates the technique. 
The square is put on the surface plate 
as shown, together with the work, 
whose sloping face is placed in con- 
tact with the face of the stock or with 
either the inside or outside edge of the 
blade. It will be apparent that angles 
B and C can be increased or de- 
creased by sliding the blade in the 
stock. The blade can be set at any 
required angle by making C the 
proper length, which length is found 
by using trigonometric tables and a 
standard formula for right angled 
triangles. 

Conversely, by setting the square 
so that the blade or the face of the 
stock makes contact with the angular 
surface of the work, the angle of this 
surface can be found by reading 
length ¢ and using this length to cal- 
culate angle B. Since the length b of 
the square stock is fixed, the only 
variable is the projection of the blade 
from the stock, or side c. The for- 
mulas required for angular measure- 
ments with the square are: 


1. Tan B b 
c 


) Angle B 
Here is an example to show how 
simple the method is. Suppose we 
want to set the square so that angle 
B is 30 deg, and suppose the stock is 
3.5 in. long. From the trig tables, tan 
30 deg is 0.57735, which we substitute 


2. Angle ¢( 90 deg 
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in the formula tan B b giving 
¢c 

a ae , 

0.57735 = - = Transposing, c 
3.5 
0.57735 
worked out by long-division. This is 
the length of blade which has to pro- 
ject from the stock to give an angle 

B of 30 deg. 

At this angle, a 1/64th in. error in 
length ¢ will produce an error in 
angle B of 4 minutes of a degree. As ¢ 
becomes shorter, the same error in 
its length will naturally cause a 
greater error in angle B, but the 
square will still be more accurate 
than a normal shop protractor gradu- 
ated in whole degrees. 

The accuracy of the method de- 
pends a lot on the sharpness of the 
blade corner at the apex of angle B 
and the corner of the stock at the 
apex of angle C. If these corners are 
worn and rounded, the square will 
not be accurate for angular measure- 
ments, and before using it for this 
purpose the corners should be ground 
sharp. 

Since B, the length of the stock is 
used in every calculation, and since 
it is a fixed length, the figuring will 
be simpler if b can be made a whole 
number, or as close as possible to a 
whole number. For example, if it 
measures 3.505 in. by micrometer, 
the odd 0.005 in. should be ground off 
to make it 3.5 in. exactly, which is a 
much easier figure to use in calcula- 
tions. 

Another way to use the square as 
a protractor or inclinometer is illus- 
trated in Fig. 2. This technique uses 
the spirit level which is built into 
most good quality squares. The 


, which gives 6.062 in. when 


method is useful when erecting large 
machines or structures on a floor 
plate which is known to be dead 
level, and where part of the structure 
has to be set at an angle to the base. 

Suppose we want to find the angle 
surface S in Fig. 2 makes with the 
horizontal. The square is placed on 
the sloping surface as shown, and the 
blade adjusted until the bubble D is 
in its dead level position. Then dis- 
tance C is measured and angle C 
calculated as above. 

This method is not as accurate as 
the one where the square is used on 
the surface plate, because a spirit 
level mounted in a short based holder 
is not very accurate, for the stock 
has to be tilted a lot to produce a 
small movement of the bubble. How- 
ever, the method is accurate enough 
for quite a wide range of work. 








“When you're operating the board, 
Swingt, I've noticed all the men are 
wide awake and on their toes.” 
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POWER PLANT ELECTRICIAN 


Conversation About a 
Wrong-Way Wattmeter 


By FRANK J. SCHNEAUBELT 


WHILE CONVERTING a power plant 
from 220-v d-c engine-driven dyna- 
mos to 440-v a-c turbine generators, 
the indicating and recording watt- 
meter registered in reverse on the 
second machine installed. The boss- 
engineer from the office suggested: 
Let’s reverse two leads on the current 
winding — just like reversing a 3- 
phase motor. Engineer Frank, as- 
signed to the job, replied: That may 
be all right and it might make things 
worse. I’m going to ring-out the leads 
and see if they are correct or not first. 

Boss: But we're in a hurry to get 
the machine on the line. 

Frank: So am I, but I’d rather be 
sure than sorry. I'll ring-out only the 
three current leads for a start, and 
that won’t take long. 

Boss: But why not try reversing 
the leads first? —it’s simple and 
doesn’t take much time. 

Frank: Because while it may re- 
verse the wattmeters, it may make 
things worse; and the wattmeters 
may not indicate correctly. Why 
guess? 

The electricians ring-out the cur- 
rent leads. Lead 1 is on phase 1, lead 
2 on phase 2, and lead 3 on phase 3. 
Now, everyone is puzzled, and Frank 
remarks: It is rather obvious that 
switching two leads would have made 
things worse. 

Boss: Yes, of course, but 
now? 

Frank: Get the electrician 
wired the instruments. 

(He is found and brought up.) 

Frank: You remember the current 
transformers at the generators? 
three leads are brought up individu- 
ally and the other side has a common 
lead, three leads tied together. 

Electrician: Yes. 

Frank: Where is the common on 
top or on the bottom” 

Electrician: On top. 

Frank: What does 
show? 

Electrician: On top. 

Frank: Good, so far. Now, look at 
it this way is the common toward 
the generator or the switchboard 
side? 

Electrician: I don’t know. The 
drawing showed the common on top, 
so I put it on top. 

Frank: Let’s get the drawing. 

The drawing is brought up and 
checked. While the common lead is 
on top, it is on the generator side in- 
stead of on the switchboard side, as 
shown. 


what 


who 


the drawing 
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This sketch shows leads in their correct position. 
Leads on the wrong side at the current transform- 
ers caused the wattmeters to indicate in reverse 


Common lead is transferred to the 
bottom of the current transformers 
and the three individual leads trans- 
ferred to the top. This reverses the 
current in the coils of the wattmeters, 
and the instruments indicate cor- 
rectly. 

Moral: Don’t guess at electrical 
work. Don’t just switch two leads 
and see what happens —it might 
happen. 


Can Three-Phase Motors 
Start Single Phase ? 


By FRANK J. SCHNEAUBELT 


MAINTENANCE ELECTRICIAN BILL 
calls engineer Frank one day, and 
asks: How can three-phase motors 
start with one main-line fuse out? 

Frank: They don’t. 

Bill: I have some that do a 
whole bench-full of ’em. Wanta come 
down and see ’em? 
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Sketch of the circuit with exhaust fan, bench motors 
and one main-line fuse out, as drawn by Frank 


Frank: That I want to see. I’ll be 
right down. 

Frank meets Bill in the shop, and 
right away Bill climbs a stepladder 
and pulls a main fuse on one of the 
circuits serving a number of bench 
motors. Bill then goes to the bench 
and switches off a motor, waits until 
it stops, and then turns the switch on 
again. The motor starts right off. Bill 
goes to another motor, and another, 
and so on down the bench. They all 
start. 

Bill: See! 

Frank: Yes, I see. 

Bill: I was taught that three-phase 
motors cannot start single phase. 

Frank: You were taught correctly. 

Bill: Well? 

Frank: Well, what? 

Bill: Well, what’s the answer? 

Frank: Look around. 

Bill: I’ve done that plenty, and 
I’m stumped. 

Frank: Saw nothing? 

Bill: Saw nothing. 

Frank: See that big exhaust fan on 
the ceiling? Shut it down. 

(And it is shut down.) 

Frank: Now try your motors. 

(Bill does, and they no longer 
start.) 

Frank: See? 

Bill: Yes, I see that the exhaust 
fan on the same circuit is the answer; 
but, running single phase itself, how 
does it furnish three-phase current 
to the bench motors? It is a motor 
not a generator. 

Frank: Every motor is a generator, 
even the squirrel-cage induction mo- 
tor. When you switch on a motor, 
how much starting current does it 
take? 

Bill: It takes from 2!»5 to 3 times 
full load current. 

Frank: And why does the current 
drop off as the motor speeds up? 

Bill: The motor generates a coun- 
ter electromotive force which bucks 
the line voltage and thus reduces the 
applied voltage. So the current must 
drop. But I still do not see how this 
applies to the idea of furnishing three- 
phase current to the bench motors. 

Frank now draws a sketch of a cir- 
cuit with bench motors, a large fan 
motor, and one main-line fuse out. 
He explains that the exhaust-fan 
motor, although running single phase 
and carrying its own load on one of 
its three windings, nevertheless gen- 
erates a three-phase CEMF, and that 
this is connected to the bench motors. 
The rotating armature, excited from 
the one winding in use, sweeps past 
the other two windings and so gener- 
ates the CEMF in them as well as in 
the winding in use. 

Note that while a main-line fuse is 
out, the circuit is complete (all three 
lines) between the fan motor and the 
bench motors. In addition to the 
main-line fuse to protect the circuit, 
there are also fuse boxes for each 
motor. 

Bill: Thanks, Frank, but I’m afraid 
I'll have to take your sketch along 
and study it a bit — sounds logical, 
but it’s still a bit hazy and strange. 
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PRACTICAL HINTS 


Diaphragms Replace Safety Valves, 
Prevent Clogged Chemical Lines 


By D. H. MARSHALL 


A POWER PLANT, had trouble with 
the safety valves on their pumped 
chemical lines to the’ boilers. By the 
time they repaired and replaced the 
valves, the chemicals had solidified 
in the lines and the boilers had to be 
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It is far quicker to replace this diaphragm than to 
repair a safety valve; saves cleaning boiler lines 


out of service until the lines were 
cleared. So they replaced the safety 
valves with homemade brass dia- 
phragms, which did the same job as 
the valves but could be renewed in a 
few minutes. 

Their machine shop made a set of 
flanges with raised faces as shown in 
the sketch. The inside edge of the 
face in the direction of flow was 
rounded to make sure the diaphragm 
would rupture and not shear. They 
calculated the thickness of diaphragm 
needed, then proved them on a dead 
weight tester. A 0.004 in. thick brass 
diaphragm failed at 650 psi, a 0.005 
in. diaphragm at 850 psi. 

Now, if a diaphragm breaks, the 
operator just shuts off the pump, 
opens the flange, puts in a new dia- 
phragm, and starts up again long be- 
fore the chemicals in the line have 
had time to solidify. 


Drilling Glass With the Electric 
Hole-Shooter 


By PAUL C. ZIEMKE 


DRILLING GLASS has always been a 
tedious operation when performed by 
hand, and with the power tools many 
a fine job has been ruined because of 
either excessive speed or pressure. 

For holes of medium and larger 
sizes in glass, use brass or copper tub- 
ing, and outside diameter equal to or 


May, 1953 


AND KINKS 


microscopically larger than the hole 
required. Revolve the tube at a pe- 
ripheral speed of about 100 fpm and 
use carborundum (80 to 100 grit) and 
light machine oil between the end of 
the tube and the glass. Insert the 
abrasive under the tube with a thin 
wafer of wood or feather to avoid 
scratching the glass. The glass must 
be supported by sponge rubber or 
heavy felt not much larger than the 
hole to be drilled. Now, take pains 
and drill hole half way through, 
then turn the work over and com- 
plete. Any slight lack of concentricity 
between halves can be reamed by use 
of the tube and turpentine, plus the 
grit, or use a round file with turps 
only. 

For comparatively small holes, a 
solid drill is recommended, or use a 
three cornered file, grinding the end 
to a long triangular shaped point. 
Use a power drill running at 1800 rpm 
or over. A mixture of turps and cam- 
phor should be used as lubricant. 
Holes up to |4 in. in diameter can be 
drilled in glass with a flat drill which 
has been hardened in sulphurous 
acid, a mixture of turps and camphor 
being used as a lubricant. 

Precaution: For extreme care and 
accuracy when drilling glass, you 
must clamp a block of wood over the 
work and drill through it with the 
glass. 


Flexible Lamp for Lathe 


By THOMAS TRAIL 


A SIMPLE FLEXIBLE lamp to illum- 
inate any part of the work in a lathe 
may be constructed from a discarded 
desk lamp and some scrap metal, as 
shown. Where desired, the lamp may 
be connected to the lathe power cir- 
cuit to use with a 220-v lamp bulb. 
Such an arrangement may also be 
used on power pipe threading ma- 
chines, ete. 














Desk lamp and scrap metal make lathe light 


Using Tapered Line Up Pins 
By JOHN FOSTER 


WHEN INSTALLING a tapered line 
up pin, with a nut threaded on the 
top for loosening, it is well to provide 
an additional '4 in. of pin length 
projecting and filed square, as shown. 

















Part of line up pin filed square eases pin removal 


This will furnish a means of holding 
the pin with a wrench when turning 
the loosening nut, in case the small 
end of the pin has become burred. 


Everything in Its Place 


By CARL THOMAS 
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Sign calls attention to the missing fire extinguisher 


BY LETTERING the wall behind fire 
extinguishers, as shown, absence of an 
extinguisher from its proper location 
will become conspicuous, helping to 
assure its prompt return. 


Make Scales More Readable 
By THOMAS TRAIL 


FINE GRADUATIONS on steel scales, 
micrometers, vernier instruments, 
etc. can be seen more readily if the 
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metal surface is first cleaned thor- 
oughly with a grease solvent such as 
mineral spirits and dried, and then 
given a coat of white enamel and al- 
lowed to set for a few minutes. When 
wiped clean with a lint-free clean 








White enamel in depressions improves visibility 


cloth, the enamel will be left only in 
the graduations and figure depres- 
sions, as shown. White finish, of 
course, reflects light more readily. 


Avoiding the Bug-a-boo of Voltage 


Drop on Power Tools 
By PAUL C. ZIEMKE 


CALLED IN on an occasion to de- 
termine why a power drill did not 
cut, the very obvious reason was 


Mobile Boiler 
for Quick Use 


A BOILER HOUSE on wheels, de- 
signed and built by engineers of Pub- 
licker Industries, Inc., is used for 
quick movement from plant to plant 
to supply additional steam where 
needed. 

Capable of producing 20,000 lb of 
steam per hr, the unit travels on a 
standard-sized railroad flat car. Penn- 
sylvania Railroad engineers helped 
with cab design so the car would meet 
specifications of the American Asso- 
ciation of Railroads to move over 
main lines. 

The boiler is a Babcock & Wilcox 
model for 250 psi maximum pressure. 
The car also contains a feedwater 
heater, pumps, starting gas, water 
treating unit and outside clips for 
service connections. 

The mobile plant is 50 ft long and 
topped with a standard galvanized 
railroad car roof. Outside finish is 
3¢-in. Insul-Mastic covered with 
aluminum Gilsonite. 

At present the unit is being used to 
clean tanks, operate steam pumps 
and supply heat. Only outside elec- 
trical, water, oil and drain connec- 
tions have to be changed when the 
plant is moved. One engineer oper- 
ates it. 





This table applies to 110 volt a-c tools or installations. For 220 volt service use wire size corresponding 
to an extension length of one-half the contemplated length. Also consider using a booster transformer. 





7.10- 12.10- 
12.00 | 16.00 


5.10- | 
7.00 


3.5- 
5.00 


Full load amp 0- 2.10- 
rating for tool 2.00 3.40 





Length—one way WIRE SIZE B&S GAGE 





18 18 18 


18 18 16 





NOTE: Read the voltage at the source with a dependable voltmeter. If poten- 
tial averages as much 10 volts below a norm of 110 v consult your power 
company, or install a dry type booster transformer to make sure your fluores- 
cent lamps will “hit” at all times and your radio and TV amplifiers produce at 
optimum valves at all times. Low voltage now is so readily corrected there is 
really no acceptable alibi for enduring it year after year with an increasing 
aggravation of poor electrical performance. 











found in the 500 ft of No. 16 gage 
power cord infested with a host of 
badly weathered connections. The 


calculating the extensions to out- 
buildings and barns, or the boat- 
house at the lake. Ohms law knows 


table indicated can also be used for no favorites. 





























This is Publicker Industries’ new boiler plant on wheels — a 20,000 Ib per hr steam generator specially 
housed on a railroad flat car. At right is the propane gas cylinder used for lighting the starting tank 
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Dismantling Metal Stacks — 
Top Section Last 


By H. NYE JOSLEYN 


DISMANTLING a tall metal stack 
top section last —is not as difficult 
as it might sound. Such a procedure 
becomes necessary when speed is es- 
sential and surrounding obstacles 
make other methods impracticable. 

To start, raise a gin pole as close as 
practical to the base of the stack. A 
telegraph pole with an 8-in. top di- 
ameter and long enough to reach the 
bottom of the stack’s third section, 
usually 30 to 40 ft, is sufficient. Brace 
the pole securely with strong cable 
guy wires, and fasten chain falls near 
the top. Select a chain fall with enough 
travel to take down one section of the 
stack. 

Fasten the lower block of the falls 
to a sling chain fastened around the 
stack close to the bottom of the sec- 
ond section. Tighten the falls and 


Industrial Static Electricity 


FIRES AND EXPLOSIONS originating 
from electrostatic sparks which an- 
nually extract large and increasing 
tolls from industry, can be controlled 
to their ‘‘virtual elimination,” ac- 
cording to Robin Beach, head of 
Robin Beach Engineers Associated, 
New York, before the annual meeting 
of ASME. 

Fires and explosions throughout 
industry which originate from elec- 
trostatic cause, outnumber by a wide 
margin those that result from any 
other single source. Another costly 
toll on industry, in addition to that 
from fire and explosion disasters, is 
the loss during processing operations. 


Costs Insignificantly Small 

Costs of a comprehensive survey 
of the various electrostatic problems 
in any industry and of the application 
of effective antistatic controls have 
proved “insignificantly small’’ in 
comparison with the annual savings 
realized from the investment. 

Mr. Beach outlined a program for 
controlling the subtle sabotage and 
destructive behavior of static elec- 
tricity, starting with a thorough 
quantitative investigation of each 
hazardous operation. He emphasized 
the need for specialists qualified in 
the technology of industrial electro- 
statics by virtue of specialized train- 
ing, broad field experience and re- 
search facilities. 

By installing correctly-applied an- 
tistatic controls of either the “ready- 
made”’ or the ‘‘ tailor-made” varieties 
to electrostatic hazards and kindred 
problems, many industrial processes 
can be materially accelerated, pro- 
duction increased, costly spoilage 
reduced, unpleasant and sometimes 
harmful humidification systems aban- 
doned, production costs decimated, 
operating expenditures substantially 
curtailed and personnel injuries and 
deaths practically eliminated. 
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Drawing shows arrangement of gin pole, chain 
falls, guy wires and sling for razing metal stack 


loosen the stack from its cement 
foundation. Now for the next step. 


Loosen all except the top guy wires. 
Then install suitable falls, chain or 
rope, at the supporting base as a part 
of the top wires. These falls will al- 
low slack in the wires to be taken up 
as top of the stack lowers. 

Continue tightening the chain falls 
at the base of the stack until the stack 
is just free from the foundation. Cut 
off the lower section with an acety- 
lene torch. Remove the severed sec- 
tion and lower the rest of the stack to 
the foundation, while at the same 
time taking up on the falls at the base 
of the top guy wires. 

Refasten the sling to the next sec- 
tion of the stack, and then repeat the 
operation until the stack is demol- 
ished. The top section will be the last 
removed. 

In removing the sections, cutting 
them vertically on opposite sides may 
speed the job. Where space is at a 
premium the cut pieces can be pushed 
out of the way into the center of the 
stack. 


Questions and Answers 


Your fellow engineers will answer your power engineering questions. You 


answer theirs, get paid well. Simple? Effective? Why don't you try it? 


Answer No. 504 


What Changes Are Needed to 
Drop Heating Steam from 
125 psi to 15 psi? 
Evaporation Rate Important 


IT IS UNFORTUNATE that L. W. was 
unable to supply more complete in- 
formation on actual operation of his 
boilers. The evaporation rate ex- 
pressed in per cent of boiler rating 
would be most helpful. 

He does not indicate whether steam 
is used for any purpose other than 
heating. It is, therefore, assumed 
steam is supplied only for heating and 
that those requirements will remain 
the same. On this basis it appears 
that in order to drop pressure from 
125 psi to 15 psi, it will be necessary 
for L. W. to equip his 150-hp, Type 
XL, Titusville return-tubular boilers 
with larger safety valves to take care 
of increased volume of steam at the 
lower pressure. 

This or any other application must 
have a safety valve with sufficient 
relieving capacity to prevent exces- 
sive pressure build-up when the boilers 
are operating at maximum evaporat- 
ing capacity. These conditions natu- 
rally depend upon type of fuel, grate 
area (if grates are used), type and 
size of burner (if oil or gas is used), 
draft and type and volume of com- 
bustion chamber. As a close approxi- 
mation one would expect the new 
operating conditions to require a 5- 
or 6-in. safety valve on each boiler 
depending on construction and re- 


lieving capacity of the valves se- 
lected. Two or more small safety 
valves giving the total relieving ca- 
pacity required are often used in place 
of one large valve. In either case, re- 
lieving capacity of different type 
valves of a given pipe size will vary 
substantially due to variations in con- 
struction. 

According to the question, L. W.’s 
boilers are equipped with 6-in. non- 
return outlet valves. No information 
is given as to size of the steam pipe 
leading from boiler to the main steam 
line. If the pipe now used between 
each boiler and the main is of a stand- 
ard 6-in. size, it is possible that he 
will be able to continue using this 
pipe together with his 6-in. non- 
return valve for evaporation ratings 
up to about 200 per cent. If the steam 
pipe is smaller than 6-in., it should be 
checked very carefully along with the 
steam demand to make sure losses in 
the line will not be excessive. 

If L. W. uses both of his boilers at a 
200 per cent rating, the main steam 
line should be 8-in. or larger depend- 
ing on length of the run and permissi- 
ble losses. Size of the steam main 
should be checked carefully together 
with maximum steam demand to 
make certain that losses in the line 
will not be excessive. 

Two-thirds of L. W.’s heating sys- 
tem that is now gravity return should 
be satisfactory as it now exists, if 
present performance is satisfactory. 
Change in pressure of the boiler as 
proposed should not alter conditions 
so that it would be necessary to in- 
stall a vacuum return system. 
Minetto, N. Y. WILLIAM H. BritTT 


Cc 


8] 





Answer No. 505 


How Much Steam to Heat 
Molasses ? 
Wayne Figures it 


WITH RESPECT to heating molas- 
ses with steam, the questions raised 
are: 

1. How much steam is required to 

heat 500 tons of molasses from 
50 F to 100 F in 10 hr with the 
boiler operating at 125 psig? 
Iron pipe will be used for a sub- 
merged heating coil and natural 
circulation only will be avail- 
able. 

2. How many square feet of heat- 

ing surface are required? 

Heating a fluid from a low toa 
higher temperature causes an un- 
steady state of heat transfer, since 
the heat or temperature head is con- 
stantly changing. To properly solve 
a problem of this type requires prepa 
ration of time-temperature charts, 
which involves the application of the 


Fourier equation for unsteady heat 
now. This type of solution is beyond 
the means of the average engineer 
and because of this, heat transfer 
calculations of this type are usually 
based on the assumption that a 
steady state exists, i.e., the heat or 
temperature head remains constant. 
Based on this premise, the following 
is offered as a guide to VG: 

Flow of molasses is: 

500 « 2000 

10 

From the Cane Sugar Hand Book, 
Spencer and Mead, the estimated 
specific heat of molasses is 0.50 Btu 
per lb per deg. F. (The specific heat 
of molasses varies inversely with the 
sucrose concentration; 0.50 is an 
average value.) 

Estimated required heat input 
100,000 * 0.50 (100 50) 2,500,- 
000 Btu per hr. 

Assuming 125 psig saturated steam 
available at the coil (pressure drop 
and condensation not considered), the 
latent heat of vaporization is 868.2 
Btu per lb. Therefore, required steam 
equals: 


100,000 Ibs per hr 
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“And why in hell can't the recorder just be turned up- 
right — or didn't that ever occur to any of you geniuses?” 





2,500,000 + 8682 = 2880 lb per hr 


Due to varying chemical constitu- 
ents and solution concentration, it is 
recommended that the system be 
designed for 100 per cent over the 
above or 5000 lb steam per hour. A 
control valve, automatic or manual, 
installed in the steam feed line will 
adjust the steam flow to suit the 
heating requirements. 

A conservative value for the over- 
all coefficient of conductivity of iron 
pipe, considering scale deposits on 
the inner and outer pipe wall, and 
liquid and vapor films, is 100 Btu per 
hr, per sq ft per deg F. 

For heating coil of the type con- 
templated, the logarithmic mean 
temperature difference (LMTD) is 
required for determining the required 
heating surface. 

LMTD = (353 : 90) (393 
loge (353 — 50) 
(353 — 100) 


100) 


=278 F 
estimated required 
2,500,000 
100 * 278 

Again, based on experience, where 
chemical composition and concentra- 
tion of solution varies over a wide 
range, it is suggested 100 per cent 
additional heating surface be added 
to the calculated value and design 
the coil to have 200 sq ft of surface. 

For 200 sq ft of heating surface, 
estimated total length of iron pipe 
for different pipe sizes are given in 
the following tablulation: 


Therefore the 


heating surface = = 90 sq ft 


Req'd Pipe Length Total Req'd Pipe 
ft per sq ft Length, Feet 
4.547 909.4 
3.637 727.4 
1 in. Std Wt 2.904 580.8 
1% in. Std Wt 2.301 460.2 
1% in. Std Wt 2.010 402.0 
in. Std Wt 1.608 
Std Wt 1.328 
. Std Wr 1.091 
. Std Wt 0.848 


Nominal 
Pipe Size 


Ya in. Std Wt 
% in. Std Wt 


While the unit cost of the larger 
diameter pipe is greater, the required 
length is less, which permits lower 
fabricating cost. It is suggested VG 
receive quotations from the fabrica- 
tor for furnishing the heating element 
in different pipe diameters and select 
a proper pipe size accordingly. 

It is further suggested VG con- 
sider the use of hot water as a source 
of heat rather than steam. Due to the 
varying chemical composition of 
molasses and operating without agi- 
tation other than natural convection, 
it is possible to have carbonizing 
occur on the outside of the heating 
coil. Use of hot water provides a 
better means of control. 

The investment for a hot water 
system will be greater, since it re- 
quires a hot water heater (steam as 
a source of heat), water circulating 
pump and additional piping, valves 
and fittings. Operating cost will be 
greater because of the energy re- 
quirements for pumping the hot 
water. However, the improved oper- 
ating performance may more than 
offset this higher first cost. 
Brooklyn, N. Y. H. B. WAYNE 
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Fig. 1. Putting the fin- 
ishing touches on a 
large commutator for a 
direct-current genera- 
tor. One of first steps 
in prevention of flash- 
over is a smooth, per- 
fectly true commutator 


Why D-C Machines Flash Over 


Interesting study made at the Naval Research Laboratory shows that 
flashing at the brushes of direct-current motors and generators 
under short circuit originates in the arcing due to bouncing of the 
brushes and spread of ionized gas around surface of the commutator 


Cpe tg at the brushes of com- 

mutating machines has been a 
problem that has plagued operators 
for many years. The flashing of direct 
current generators and motors results 
from various causes including obvious 
defects such as open or short circuited 
coils, grounds, high bars, rough com- 
mutators, etc. Assuming the machine 
to be in good condition, however, 
flashing can still result from overload 
currents. High bar-to-bar voltages in 
conjunction with carbon dust, and 
sudden removal of load are among the 
generally accepted causes of flash- 
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Fig. 2. Schematic diagram of the power and 
metering circuits used in test at Naval Research 
Laboratory in studying the flashover phenomena 


over. Bouncing of the brushes is an- 
other important factor, since this 
involves the initial arcing that pro- 
duces ionization of the air and final 
flashover. 

In order to throw more light on 
this rather involved phenomenon, an 
interesting study was made recently 
at the Naval Research Laboratory in 
Washington, D.C. by A. T. McClin- 
ton and J. P. O’Connor. The purpese 
of this study, which was reported at 
the winter meeting of the American 
Institute of Electrical Engineers in 
January, was to investigate the flash- 
over characteristics of d-c machines 
during transient overloads. 

Two machines were used in these 
experiments; one a 300-kw, 345-v, 
1200-rpm generator and the other a 
90-hp, 250-v, 1800-rpm motor, which 
was operated as a generator. The elec- 
trical connections and instruments 
used are shown in Fig. 2. 


Results of Overload 

Flashovers were detected from os- 
cillograms, taken of voltage and cur- 
rent of the armature. Flashing mani- 
fested itself by irregularities in the 
current and voltage traces, whereas 
the absence of flashing produced a 
smooth curve. 

When a d-e generator is subjected 
to an overload, there is a shift in the 
point of commutation from the brush 
axis to an axis away from the direc- 





tion of rotation. If the overload is of 
short-circuit magnitude, the point of 
commutation always appears to shift 
to a point beyond the brush edge, 
thus causing arcing. It is this arcing 
current which establishes the condi- 
tions for flashing but it must be dis- 
tinguished from the flashing current 
itself. Now let us examine this arcing 
current in more detail. 

Arcing current is caused by im- 
perfect commutation and is in the 
reverse direction to flashing current. 
This is illustrated in Fig. 3. The cur- 
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Fig. 3. Commutation during short circuit showing 
arcing and flashing currents at brush arc point 








POTENTIAL WITH RESPECT TO NEGATIVE BRUSH 


AND AUXILIARY COMMUTATOR SEGMENTS (VOLTS) 
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rents resulting from brush arcing ex- 
tend a few segments beyond the trail- 
ing edge of the brush, at which point 
the are will be extinguished when the 
voltage from brush to commutator is 
less than that required to sustain the 
are. There is also a position beyond 
this point at which the voltage will be 
zZeTo, 


Effect of lonized Gases 

Ionized gases, however, resulting 
from the brush arcing, will be carried 
around the commutator by the rotat- 
ing film of air over the surface. Thus, 
the arcing current does not carry 
around to cause flashover, but the 
ionized gases that exist may result in 
the production of flashover, if suffi- 
cient voltage exists between brushes 
or brush to commutator to sustain an 
are under the conditions of ionized 
gases then existing. 

The voltage between adjacent 
brushes at peak current for low resist- 
ance short circuits, can be as much as 
50 per cent of the initial terminal 
voltage of the generator. On a 300-v 
machine, the commutator voltage can 
easily be as high as 150 v. This is illus- 
trated in Fig. 4, where the voltage 
distribution on the commutator is 
presented at several instants of time 
during a short circuit test. Data ob- 
tained by other investigators indicate 
that the voltages shown are sufficient 
to produce flashover when considered 
in conjunction with the ionized film 
of gas existing over the surface of the 
commutator. 

The curves of Fig. 4 were obtained 
by plotting the bar-to-bar voltages 
as measured on an auxiliary com- 
mutator having half the number of 
segments as that of the main com- 
mutator. Each segment of the aux- 
iliary commutator was connected 
through a 1600-ohm resistance to 
each alternate segment of the main 
commutator to prevent shorting the 
main commutator when the auxiliary 
brushes were in a position spanning 
two adjacent bars. 


Voltages Between Segments 


An inspection of curves ec and d of 
Fig. 4 will show that the voltages of 
all the segments on the main com- 
mutator corresponding with segments 
3 to 10 on the auxiliary commutator 
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AUXILIARY COMMUTATOR SEGMENTS 


are negative with respect to the nega- 
tive brush and that the voltage 
available to maintain an arc between 
the negative brush and a commutator 
segment increases in the direction of 
rotation to commutator segment 6.! 











EXTERNAL CIRCUIT 
= -— 








—_—_—_»> 
__pnnnnepanono 


INTERNAL CIRCUIT 











Fig. 4A. Diagram showing the internal and ex- 
ternal circuits with respect to the brush polarity 


Advancing in the direction of rota- 
tion, it will be seen that there is a 
decrease in voltage between the nega- 
tive brush and commutator from 


Fig. 4. Voltage distribution for various times during 
short circuit. Initial conditions: 250 v, no load, 1750 
rpm, 90-hp motor when operated as a generator 
Curve Time (sec) ia (pu) 

a 0.0 0.0 

b 0.005 5.0 

c 0.01 8.5 

d 0.02 8.5 

. 0.20 5.9 


segment 6 to 10. At segment 10, the 
voltage to the negative brush is 0. 
In the region between segment 10 and 
the positive brush, the voltage is 
positive with respect to the negative 
brush, and hence the current in any 
arc between this region and the nega- 
tive brush would be in the opposite 
direction to the current in the previ- 
ously mentioned arc. 

By referring to Fig. 3, it will be 
noted that as the ionized gases are 
swept around the commutator, they 
extend across a greater potential 
difference. When this potential differ- 
ence is high enough, the are will 
strike, thus establishing the flashing 
current. As the commutator con- 
tinues to rotate, this may be carried 
near the brush of opposite polarity. 
It should be noted that flashing can 
also occur between commutator seg- 
ments. 

The exact time required to estab- 
lish the necessary conditions for flash- 
ing and ultimately complete flashover 
is not clear. A certain degree of ran- 
domness, no doubt, exists, but three 
factors are obviously involved. The 
first is the commutator voltage, sec- 
ond, the quality of commutation 
during the first instant of short cir- 
! Editor's note: This statement concerning the 
polarity of the voltage with respect to the brushes 
may be confusing unless the internal and external 

reuits of the generator are properly visualized 
From Fig. 4A it will be noted that the current 
through the generator winding is in the reverse 
direction, with respect to the brushes, to the current 
in the external circuit. In the external circuit, the 
electricity flows from the positive to the negat 


while in the internal circuit the current 
e positive brush. 
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Fig. 5. Effect of initial 
load on generator flash- 
ing as detailed in text 
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Fig. 6. Interpole flux during transient armature current. Initial conditions: 250 v, 
no load, 1800 rpm, 90-hp motor operated as a generator, iron interpoles 


Interpole effectiveness 


cuit, and third, the speed of rotation. 
The speed of rotation enters because 
it determines the time required to 
spread the ionized gases over the 
commutator to the regions of higher 
potential difference. 

Results obtained in the investiga- 
tions at the Naval Research Labora- 
tory substantiate this concept of 
flashing time. Without attempting to 
show the actual technical data, it was 
found that there was considerable 
randomness in the flashing time. At 
the higher voltages, however, which 
represent more severe flashing condi- 
tions, the time of flashing approached 
values of approximately 0.008 and 
0.010 seconds for 1200 and 1015 rpm 
respectively. This time is closely 
equal to the time required for a com- 
mutator segment to rotate between 
brushes of opposite polarities. 


Susceptibility to Flashing 


Operating conditions may have a 
considerable effect on the suscepti- 
bility of a machine to flashover. The 
effect of initial load is indicated in 
Fig. 5. It will be noted that thresh- 
old value of terminal voltage, for 
no flashover, decreases with increased 
load, indicating an increased suscep- 
tibility to flashing. This relation is 
due to the higher short circuit cur- 
rents associated with increased initial 
load, which in turn, increases the 
ionization. 

The speed of rotation also has a 
pronounced effect on the susceptibil- 
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Actual interpole flux 


Interpole flux for normal Commutation 
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ity to flashing. Tests showed that 
there was an increase in threshold 
voltage for no flashover, with de- 
crease in speed, but this was accom- 
panied by an increase in transient 
load current. This, it was felt, was 
due to two factors; one, the improved 
commutating ability of the machine 
at lower speed due to the reduction 
in reactance voltage and two, the in- 
creased time for the ionization of 
gases being swept around the com- 
mutator from the region of arcing to 
the higher potential zones, where 
fiashing currents are possible. 

Experiments with brush shifting 
were found to substantiate the theory 
that brush arcing plays an important 
part in flashings. Shifting the brushes 
against the direction of rotation in- 
creases the brush arcing over that 
with the brushes on neutral, whereas 
a shift in the direction of rotation, 
will reduce the brush arcing. 

With regard to interpole flux, it is 
well known that the interpole flux is 
insufficient to give satisfactory com- 
mutation during high armature cur- 
rents due to saturation effects. The 
most generally accepted belief is that 
the magnitude of this flux, in a con- 
ventional machine under short cir- 
cuit, will be comparable to that ob- 
tained at rated load. Experimental 
evidence presented in Fig. 6 reveals 
that this is optimistic during the early 
part of the transient load change. 
Eddy currents within the solid iron 
interpoles prevent the flux from fol- 
lowing the rapid change of interpole 


Interpole effectiveness = — 
Interpole flux for normal Commutation 
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Fig. 7. Interpole flux during transient armature current. Initial conditions: 
250 v, full load, 1800 rpm, 90-hp motor operated as a generator, solid 
iron interpoles. With full-load starting current, the commutation is improved 
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current prior to the conditions of 
saturation. Thus, it is seen that the 
reactance voltage of the coils, under- 
going commutation, is not compen- 
sated by interpole flux even during 
the early rise of armature current. 
Therefore, arcing conditions will pre- 
vail during the rise of armature cur- 
rent when reactance voltage over- 
comes the effects of resistance com- 
mutation. 

The lag of interpole flux behind the 
transient armature current can be 
partially compensated for by starting 
at full load current with the resulting 
effectiveness shown in Fig. 7. It is to 
be expected that commutation will be 
improved and that the generator will 
be less susceptible to flashovers all 
other factors being equal. 

Thus, to summarize this investiga- 
tion of commutation in a generator, 
during transient overloads, three 
points stand out. These are, 1. Flash- 
over develops from ionized gases, 
resulting from arcing, and is carried 
across from one brush to the next by 
the commutator segments. 2. The 
minimum time for flashover is ap- 
proximately equal to the time re- 
quired for a commutator segment to 
rotate between adjacent brushes. 3. 
The commutation flux from inter- 
poles lags behind the transient inter- 
pole current and has a harmful effect 
yn commutation. This flux is negative 
or near zero during the rise of arma- 
ture current to its peak value. Lam- 
inating the interpole will improve 
this condition measurably. 





Fig. |. In central contro room of modernized Haw- 
thorne power plant, this colored diagrammatic 
boiler control panel centralizes automatic com- 
bustion control and instruments for 3 new boilers. 
Miniature indicators are included in diagrams; con- 
trol adjustments on bench board; annunciators at 
top of panel. Directly opposite (not shown) is 
electrical control panel for the entire power plant 


By 
Cc. E. MORROW 
Power and Service Facilities Engineer 
and 


R. F. BORN 


Mechanical Engineer 


Western Electric Company 
Chicago, Illinois 


Modernization of Hawthorne Power 
Plant Yields Big Savings 


Expediting construction schedule saved about $900,000 in earlier 
availability of operating savings. New equipment replaced old on 
schedule that met load requirements throughout job and completed 
the installation of equipment 2! years sooner than anticipated 


ty XPEDITING construction sched- 
4 ules for power plant rehabilita- 
tion projects can mean important 
savings. During the recent rehabili- 
tation of the plant serving Western 
Electric’s Hawthorne Works in Chi- 
cago, reductions in construction time 
saved over a_ million dollars 
$300,000 through lower contractors’ 
overhead, and $900,000 through ear- 
lier realization of operating savings. 
The plant met all load requirements 
throughout the construction period. 
This article describes how careful 
planning during construction made 
the savings possible. 

During the 40 years of manufac- 
turing at the Hawthorne Plant in 
Chicago, the various forms of energy 
necessary for manufacturing have 
been sufficiently diversified to justify 
local generation of electric power. In 
1948 these requirements had increased 
to better than 650,000 lb per hr for 
steam and 26,000-kw for electric 
power. Steam requirements for manu- 
facturing included those necessary for 
space heating, fresh air heating, com- 
pressed air generation, in addition to 
steam going directly to process. These 
demands, with those for electric 
power generation, were supplied by 
14 stoker-fired boilers operating at 
175-psig, 500-F, located in the main 
power plant with a total capacity of 


86 


about 650,000 lb per hr, together with 
2 similarly fired units furnishing 
steam for the 26th St. Plant at 160- 
psig and 415-F, capable of generating 
about 60,000 lb per,hr. Electric power 
was generated by 7 condensing tur- 
bine generators in the main plant 
with a total capacity of 37,000-kw. 
In June 1950, funds were appropn- 


1949 1950 1951 


ated for the rehabilitation of the 
main power plant. Two factors made 
such a course necessary: high power 
costs, and condemnation of the two 
boiler units serving the 26th St. plant. 
Engineering investigation basic to 
the granting of funds had shown pur- 
chase of utility power to be uneco- 
nomical because of the diversity of 
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Fig. 2. Construction progress chart showing, in center, original schedule and, at bottom, schedule actually 
carried out, resulting in $900,000 saving in earlier availability of operating savings, explained in text 
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the energy demands. For these rea- 
sons, it had shown the advisability of 
turbine generators superposed over 
the existing 170-psi 500-F generating 
system. It had also indicated the 
economies of generating 26th St. 
steam in the main boiler plant and 
supplying this location, about 2500 
ft distant, through 170-psi 500-F dis- 
tribution lines. To reduce mainte- 
nance and operating costs, it was 


decided to include installation of 
modern coal handling equipment, a 
central control room, and replace- 
ment of obsolete high- and low-volt- 
age switching equipment. 

To accomplish these ends, it was 
necessary to remove 14 stoker-fired 
boilers in the main plant and replace 
them with three modern steam gen- 
erating units for operation at 900 psi 
and 830 F. As there is no connection 
with any outside source of power, 
dependable operation during the con- 
struction period was necessarily a 
foremost consideration. Reference to 
the old and new floor plans and cross 


Fig. 3.—Left. View in Hawthorne power plant 
turbine room in 1950 before modernization pro 
gram was begun, showing several of the generators 


Fig. 4.—Below. View in modernized turbine room, 
taken in February, 1953. Enclosure in approximate 
center of room is central control room where all 
boiler and electrical controls for entire plant are 
now centralized. This is one of first industrial power 
plants to centralize control on diagrammatic panel 


Fig. 5.—Left. View in firing aisle of former Haw- 
thorne power plant boiler room in 1950 before 
modernizing, showing some of stoker-fired boilers 


Fig. 6.—Below. View in firing aisle of Hawthorne 
plant in January 1953, showing lower burners and 
accessories of the new 150,000-lb-per-hr boilers 
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sections shown respectively on Figs. 
7, 8, 9 and 10, together with the list of 
equipment installed, will show why 
the boiler plant offered the most seri- 
ous problem in this respect. Two 
170-psi turbine generators with a to- 
tal capacity of 6250-kva were re- 
placed with two units of this capacity, 
each operating at 850 psi 825 F and 
exhausting at 170 psi 500 F. A two- 
bed demineralizing system was in- 
stalled in the space formerly occupied 
by the acid sodium zeolite treatment 
plant. About two-thirds of the 12-kv 
switchgear was replaced, together 
with transformers and other gear 
furnishing 440-v power for plant 
auxiliaries. While these latter replace- 
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ments were of a major nature, the 
boiler replacements required the most 
planning and careful scheduling. 
Before requesting appropriations, a 
schedule had been worked out to 
maintain a total of old and new capac- 
ity on the line at all times that would 
be adequate to meet load require- 
ments. This schedule together with 
all calculations were checked and ap- 
proved by a firm of consulting and 
contracting engineers before appro- 
priations were requested. In this 
scheduling, the lower non-heating 
season steam load provided periods 
that were necessary in order to meet 
the above requirements. The time 
separating such periods, however, 
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Fig. 8. Firing floor plan of old plant boiler room 
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Fig. 9. Firing floor plan, modernized boiler room 


Fig. 7.—Left. Cross-section of former Hawthorne 
power plant, looking east, before modernization 


caused the schedule to cover a period 
of about 5 years. This schedule is 
shown on Fig. 2 together with the one 
actually followed. 

Delivery of boilers was the con- 
trolling factor in this planning. It was 
originally thought a 9-month design 
period would be necessary before 
these units could be ordered and that 
their delivery would require about 
one year. On this basis, construction 
could have started in November 1951. 
With removal and installation of 
units so arranged that at no period 
would there be less total capacity on 
the line than would adequately meet 
load requirements, the availability of 
the new equipment would have been 
as follows: The first high-pressure 
steam generator and turbine about 
November 1, 1952, with the second 
high-pressure unit following about 
one year later. The third high-pres- 
sure steam generator would have 
been available in the latter part of 
1954, with the coal handling equip- 
ment ready for service about 1955. 

At load levels as they existed at 
that time, it was estimated that oper- 
ating savings after fixed charges of 
somewhat more than $1,000 per cal- 
endar day would be possible. It was 
therefore apparent that any improve- 
ment in schedule would result in a 
considerable saving in operating 
costs. An attempt was made to secure 
such improvement, and the result is 
shown at the bottom of Fig. 2. 

At the top of the above chart, Fig. 
2, the time necessary for investiga- 
tion, securing appropriations and se- 
lection of engineers is shown. From 
the time the appropriation was re- 
quested until the engineers were se- 
lected covered about four months. 
During this period, in order to save 
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Fig. 10. Cross-section, looking east, 
showing arrangement of principal 
equipment in modernized power 
plant at Hawthorne works of West- 
ern Electric Co. Now boilers are all 
in row at left, leaving space for 
plant auxiliaries, pumps, heaters 
and the like in center and central- 
ized control room and new turbine 
generators at the right as in Fig. 4 
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Fig. 11.—Above. Exterior view of modernized 
Hawthorne power plant as it appears at present 


Fig. 12.—Right. Chart showing personnel reduc- 
tions possible by Hawthorne power modernization 


time, Western Electric personnel were 
proceeding with the preliminary de- 
sign. This made it possible to write 
boiler and turbine specifications, have 
prices from the manufacturers, and 
to place orders for the boilers the day 
following contractor’s availability as 
a purchaser. 

Boiler deliveries were improved by 
about 5 months, and on this basis 
construction was started in Novem- 
ber 1950. The earlier completion of 
boiler and turbine designs, together 
with improved deliveries, made it 
feasible to remove low pressure boil- 
ers Nos. 15 and 16 during the summer 
of 1951. Following their removal and 
before the first high-pressure steam 
generator was in service, the total 
capacity in the boiler room barely 
met peak requirements, and oil burn- 
ing equipment was installed under 
two incinerator boilers for protection. 

With the availability of the first 
high-pressure turbine on December 5, 
1951, it was evident that utilization of 
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process steam for high-pressure de- 
mand had greatly reduced the over- 
all steam required. From its original 
operation on the above date, both the 
steam generator and turbine genera- 
tor were highly dependable, and it 
was decided to remove the old low- 
pressure boilers Nos. 7 and 8 in Feb- 
ruary 1952. After their removal was 
begun, if either the high-pressure 
boiler or turbine had failed before the 
second high-pressure steam generator 
was ready for operation, it would have 
been necessary to reduce the plant 
load by about one-half. This risk 
seemed justifiable in view of the re- 
sultant savings, and no load curtail- 
ment was necessary. 

It was possible to install a steam 
generator in the space occupied by 
two old low-pressure units, but in or- 
der to provide bunker capacity for 
burning coal, the two old units across 
the aisle had to be removed. At pres- 
ent market, coal is the most eco- 
nomical fuel, but in order to expedite 


the schedule the second of the two 
high-pressure units was operated on 
oil in order to make its capacity avail- 
able during the four months necessary 
for the installation of bunkers, and 
thus compensate for the old equip- 
ment that had been removed. On the 
basis of the new schedule the first high- 
pressure boiler went in service about 
one year sooner than was anticipated, 
with the second unit available for oil 
operation some 20 months sooner 
than was shown in the original sched- 
ule. The third high- -pressure unit was 
available about 2 years in advance of 
the forecast date of operation, and 
the coal handling equipment about 3 
years earlier than expected. The ter- 
mination of the project was advanced 
about 2!» years. The contractor’s 
over-head for the project was reduced 
about $300,000. The earlier avail- 
ability of operating savings with the 
new schedule amounted to about 
$904,000. Figure 2 shows graphically 
how this result came about. 





List of Principal New Equipment, Hawthorne Works Power Plant 
Western Electric Co., Chicago, Ill. 


STEAM GENERATION 

Steam Generators—Three pulverized coal, oil and 
natural gas fired radiant boilers; 1000-psi design, 
capacity 150,000 Ib per hr at 900-psi 830-F with 
feedwater at 210-F. Maximum capacity 200,000 Ib 
per hr. Each unit served by one Ljungstrom air heater 
and two Atrita pulverizers. Riley Stoker Corp. 

Boiler Feed Pumps—Three 500-gpm, 2700-ft TDH, 
210-F water units, 2 motor-driven and one steam turbine 
driven, Ingersoll Rand Co. 

High-Pressure Feedwater Heater — One horizontal, 
4-pass U-Tube-type heater designed for 1400-psig 
water pressure, 600,000 Ib per hr capacity, supplied 
with steam at 170-psig 500-F. Resultant water tempera- 
ture 360-F. Griscom-Russell Co. 

Fans—induced-draft, 129,000 cfm at 18 in. static, 324-F, 
hydraulic coupled to 875-rpm motor drive. American 
Blower Corp. 

Forced-draft, 74,500 cfm at 10.5 in 
direct-connected to 690-rpm motor drive 
Blower Corp. 


Dust Collectors—Type ST with secondary collectors 
American Blower Corp. 


static, 100-F, 
American 


Soot Blowers—Avtomatic sequential air control, using 
steam as cleaning medium. Diamond Power Specialty 
Corp. 

Ash Removal System— Pneumatic with mechanical and 
steam exhousters, dustiess unloaders, and storage bin 
United Conveyor Corp 


tic Combustion Control —Electronic-Pneumatic- 


System. Republic Flow Meters Co 





Control Boards— 
Boiler Panellit, inc 
Generator and 12-kv General Electric Co 
distribution. 


Piping Systems— 
Fabricator 
Erector 


Pittsburgh Piping & Equipment Co 
Williom A. Pope Co 


ELECTRIC POWER GENERATION 
Turbine Generators—Two 5,000/6250-kw non-con 
densing, 850-psig 825 steam, exhausting at 170-psig 
500-F. Generators, 3 phase, 60 cycle, 12,500 v 
General Electric Co. 


Switchgear—23—1!2-kv, 500,000-kva IC air circuit 
breakers; 4—3-phase 750-omp 625-kva reactors; 
1 —synchronizing bus. General Electric Co. 


Substations Serving Auxiliaries— 

2—2,000 kva, 12 kv/2400 v boiler auxiliaries. 

1—1,500 kva, 12 kv/2400 v boiler auxiliaries. 

1—1500/1750 kva, 12 kv/2400 v emergency. West 
inghouse Electric Corp. 

2—500 kva, 2400 v/480 v boiler room auxiliaries 

2—1000 kva, 12 kv/480 v turbine room auxiliaries 
General Electric Co 


Motor Control Centers— 
3—480 v for boiler auxiliaries. 
2—480 v for misc. boiler room auxiliaries. 
1—480 v coal handling. 
3—480 v turbine auxiliaries, Allen Bradiey Co 


COAL HANDLING SYSTEM 

10-burner gas thaw pit. Hauck Mfg. Co. 

Car Shaker. Allis Chalmers Mfg. Co. 

200-tph System including: 

2—double rolling ring crushers; 2—belt conveyors from 

crushers under track hoppers to two flight conveyors 
elevating coal to single belt. This single belt to trans 
fer belt in center of boiler room. Discharges on either 
one of two shuttle belt conveyors. Stephens-Adamson 


9g. Co. 
Coal Scales and Bunker Valves. Stock Equipment Co. 


WATER TREATMENT 
Chlorination —For treatment of condenser coolit.g water. 
Sodium hypochloride solution storage tank and feeder 
Proportioneers, inc 
External Feedwater Treatment—Duplex 2-bed de- 
mineralizer system with degasifier, infilco, inc. 
internal Feedwater Treatment—4 proportioning 
pumps for feeding sulphite, phosphate, and hydroxide 
solution. Milton Roy Co, 


Engineers & Contractors, United Engineers & Con 


structors, inc 








Silicones Help to Assure 
Accurate Power Control 


By L. G. FRIEDLE 


Superintendent of Control, Power Department, The Dow Chemical Co. 


Dow Chemical takes Dow Corning medicine:—silicone lubricants for 
regulators, diaphragm valves and components adversely affected 
by heat and cold in control systems at South Power Station. Results: — 
Lower maintenance cost, greater control accuracy and reliability 








Fig. |. On cyclone-fired boilers at South Station, each cyclone has gas line for ignition in case of coal feed 
interruption. To assure positive control, solenoid-actuated diaphragm valves are mounted each side of 
solenoid vent valve. Valve stems and glands are lubricated with silicone, to assure smooth operation, 
prevent corrosion. For further lubrication:—the operators turn down packing screw Ys turn every month 


Fig. 2. Author L. G. Friedle indicates how dashpot 
on flow measuring unit makes use of the silicone fluid 


Dg tgee by Dow engineers and 
built under their supervision, 
the South Station Power Plant has 
raised the total steam generating 
capacity of the Midland Plant of The 
Dow Chemical Co. at Midland, 
Mich. to 2,750,000 Ib per hr and 
power generation capacity to 108,00( 

kw. The plant incorporates a 2-boiler 
unit for each turbine with the boilers 
regulated from a common master 
regulator. Steam is generated at 
1250-psi, 830 F, and is utilized by a 
3,600-rpm double-extraction back 
pressure turbine generator. The South 
Station was described in detail in the 
September 1950 issue of POWER 
ENGINEERING. 

The first completely pressurized, 
cyclone-fired steam plant in the 
country, South Station contributes 
760,000 lb of steam per hr and 30, 
000-kw of electric power. Construc 
tion work is underway to increase 
this output by adding two 400,000 
lb-per-hr boilers and another 30,000 
kw turbine. 


Silicones in Regulators 

The $12,000,000 station is designed 
to be as near the ideal in operating 
convenience as possible within eco- 
nomic reason. An unusually complete 
automatic control system was _ in- 
stalled, with special emphasis on con- 
sistent, dependable accuracy. To- 
ward that end, silicone fluids and 
compounds were used for the first 
time in many standard assemblies. 
In many others, silicones were utilized 
after conventional materials proved 
unsatisfactory for our purposes. 

Six months after the plant went on 
the line in June, 1950, for instance, 
trouble developed in the pneumatic 
positioning regulators. These units 
translate air pressure into mechani 
cal movement by means of a leather 
piston in a relay cylinder. Installed 
on the coal feeders, the primary and 
secondary air dampers, and other 
parts of the control system, some of 
these regulators operated at tempera- 





Fig. 3. Regulators for cyclone primary and secondary air dampers in tem- 
peratures up to 160 F. Relay cylinder cup leathers impregnated with silicone 


tures up to 160 F in these locations. 

The twin leathers in each relay 
piston had been saturated with neats- 
foot oil when installed. But the 
high-temperature service reduced it 
to a gummy residue, particles of 
which lodged between the hardened 
leathers and the cylinder wall. When 
air by-passed the pistons, of course, 
the regulators were useless. 


Cup Leather Lubrication 

We tried introducing small amounts 
of fresh oil into the relay cylinders, 
but to no effect. New cup leathers 
had to be installed on each unit. 

The new cup leathers were not 
lubricated with neatsfoot oil, how- 
ever. Instead, we used a light silicone 
oil, the clear, water-white fluid made 
by our associate, Dow Corning Corp. 
This fluid is remarkably resistant to 
temperature extremes. It stays liquid 
over a span ranging from —40 F 
to over 400 F, or at temperatures 
which either congeal organic oils or 
decompose them entirely. 

The first silicone-soaked cup leath- 
ers we installed are still in use to- 
day, almost two years later. Their 
only maintenance attention consists 
of a few drops of silicone fluid intro- 
duced into the cylinders about once 
every six months. 

As other cup leathers stiffened, 
they were replaced with silicone- 
saturated ones, until now all our 
regulators of this type are silicone- 
lubricated. 

Saturating the leathers was quite 
simple. We simply soaked them for 
several days in a shallow dish filled 
with the silicone fluid, which had 
been removed from the dashpots of 
other controllers in South Station. 
Although unfit for further use as a 
dashpot medium without filtering, it 
made a perfectly satisfactory impreg- 
nant. 

The dashpot-type regulators men- 
tioned include controllers that are 
air-operated balance scale units with 
the dashpot acting as a stabilizer 


between the measuring element and 
the amplifier movement. These auto- 
matic regulators control .the entire 
steam generation system from feed- 
water tc desuperheating, subject, of 
course, to overriding controls from 
the master panel. Their plan of in- 
stallation and operation is a}major 
reason why South’Station can gen- 
erate 760,000 lb*of{steam*and 30,000- 
kw of electricity per hr with an 
operating crew of only six men. 


Dashpot Fluid 

Careful preliminary investigation 
indicated that silicone fluid was the 
best dashpot medium available for 
these units, andjit has been standard 
equipment since their installation. 
Although every effort is made to in- 
sulate the regulators from extreme 
heat or cold, even a small change in 
temperature tends to affect organic 
oils, reducing their efficiency as hy- 
draulic couplings. Silicone fluid, on 
the other hand, has little tendency to 
thin or thicken with temperature, 
and it is also highly resistant to 
oxidation. 

Only maintenance required is com- 
plete replacement, at infrequent in- 
tervals, when the fluid becomes con- 
taminated with dirt or grit. Foreign 
material works into the regulators, 
even though they are totally en- 
closed and very rarely opened. These 
regulators, of course, could be made 
more dust tight by a gasket arrange- 
ment. However, the contaminated 
fluid is not a total loss. As previously 
mentioned, it is used to impregnate 
cup leathers in the pneumatic posi- 
tion regulators. 


Diaphragm Valve Lubrication 

We also use a silicone compound 
as a heat-stable and oxidation-resist- 
ant lubricant for various valves in 
the South Station. For instance, each 
of the cyclone furnaces is equipped 
with a gas ignition line to ignite the 
coal in case of coal feed interruption. 
To assure control on the gas lines, 


Fig. 4. Silicone-damped pressure regulators on two turbine-driven 1200-gpm 
feed pumps operate governor valves to maintain constant feed pressure 


solenoid-actuated diaphragm valves 
are mounted on each side of a sole- 
noid vent valve. The valve stems and 
packing glands of these valves are 
lubricated with silicone compound 
to prevent corrosion and assure 
smooth, immediate operation at any 
time. The valve stems were lubri- 
cated with this compound prior to in- 
stallation in 1950. Subsequent main- 
tenance has consisted of merely turn- 
ing down the hexagon-headed pack- 
ing screw a third of a turn, or “‘two 
flats,’”’ every month. 

The same principle is involved in 
all the stem-lubricated diaphragm 
valves in the 4000-gpm deminerali- 
zation plant, built to supply the 100 
per cent make-up required for South 
Station’s 1250-psi boilers and other 
uses. Most of these valves furnish 
automatic cycle control of influent 
and effluent from cation and anion 
exchangers, and flow control to de- 
aerators and to storage. Others con 
trol acid flow from unloading through 
dilution, storage, use, and reclaim. 


Demineralizer Control 

Control in the demineralization 
process is so designed that these dia- 
phragm valves, after a period of in- 
activity, are suddenly called on to 
operate in automatic sequence. Fail- 
ure in any one valve will disrupt the 
entire system. Silicone-lubricated 
since installation, however, the valves 
operate with optimum ease and 
smoothness. The valves operate so 
freely, in fact, that maintenance con- 
sists of merely turning down the 
packing screw “two flats’? once a 
month by hand. 

Flow recording, indication and in- 
tegration for each of the 10 anion 
exchangers, water flow to the de- 
aerators, and acid flow, are all meas- 
ured by pneumatic differential pres- 
sure transmitters. A sensitive and 
precise instrument, the transmitter’s 
damping device is made up of a thin 
“‘piston”’ operating in a dashpot no 
larger than a thimble. Here again, 
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Fig. 5. In 4000-gpm demineralizing plant supplying 100 per cent moke-uvp 
to South Station boilers, silicone-lubricated valves and transmitters are used 


silicone fluid is used as the damping 
medium. Its heat stability is of little 
consequence, because the entire build- 
ing is maintained at reasonable tem- 
peratures the year around. But its 
freedom from decomposition and its 
resistance to oxidation enable the 
instruments to transmit a signal of 
consistent accuracy. 

On the other hand, temperature- 
stability played an important part in 
our switch to silicone lubricants in 
our coal preparation plant. Perhaps 
the best example is in connection 
with our car-thawing pits. There are 
six of these at South Station, each 
equipped with eight individually con- 
trolled gas burners and pilot lights. 
To ignite the pilots, we designed an 
automatic system consisting of a 
small synchronous motor, eight-point 
distributor, and 10,000-v transformer. 
At the turn of a switch, the motor 
turns the distributor cam once, re- 
laying sufficient high voltage current 
to ignite each of the pilots in turn. 

The first winter these units were 
in service, however, we encountered 


Fig. 7. Control station for each of six car-thawing pits at South Station. 
Ignition system silicone lubricated for dependability in freezing weather 
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difficulty. Zero weather congealed 
the oil in the gearcase, slowing or, in 
some cases, stopping the motor. 
Moisture penetrated the distributor, 
disrupting the current flow entirely. 
More than once, the pilots were 
lighted by hand. This, of course, 
caused considerable trouble. 

By the time the next winter ar- 
rived, the units had been completely 
cleaned and overhauled. The gear- 
cases were filled with silicone fluid 
and the distributors were sealed with 
a silicone compound. We sprayed the 
cap and the ignition cables with a 
solvent solution of the silicone com- 
pound to prevent condensation from 
forming over their surfaces. 

The entire system performed excel- 
lently throughout the second winter. 
Not a motor slowed down, despite 
bitter cold, and no moisture ever in- 
terrupted the high tension current 
flow in the distributors. 

Much the same thing occurred in 
connection with the bin switches in 
our coal storage silos. The difference 
here is simply that these motors 


Fig. 6. In control of flows in demineralizing plant, diaphragm valves move in 
sequence. Failure of any valve disrupts sequence; silicone smooths operation 


operate continuously, rotating a pad- 
dle at the end of a shaft extending 
down into the silos. When the coal 
level is high enough to stop the pad- 
dle, relays shut off the motor and 
automatically activate the main bin 
switch which releases a visible or 
audible signal and, after a given 
time, shuts down the unloading 
process. 

Here again, cold weather ham- 
pered the operation of these motors 
and made them unreliable. And 
again, a complete cleaning and re- 
placement of the original oil with 
silicone fluid effectively prevented 
any further recurrence of difficulty. 

Silicones are generally considered 
to be quite expensive. We have 
found, however, that when consist- 
ently reliable and accurate control 
is at stake, the initial cost is a sec- 
ondary consideration. In reduced 
maintenance costs and reliable oper- 
ation, silicone fluids and compounds 
in the South Station and in its auxili- 
ary buildings have paid for them- 
selves many times over. 


Fig. 8. Pilot ignition for car-thawing burners has motor-driven distributor. 
Silicone on gears and distributor prevents sticking in freezing weather 
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Fig. 1. Speakers at the opening meeting of 1953 American Power Conference: 
(Left to right) R. D. Maxson, Commonwealth Edison Company; Charles Y. 
Freeman, Commonwealth Edison Co.; His Eminence Samvel Cardinal Stritch, 
Archbishop of Chicago; W. A. Roberts, Allis-Chalmers Mfg. Co.; W. A. Lewis, 
Ilinois Institute of Technology; F. D. Carvin, Illinois Institute of Technology 


Fig. 2. View at speakers’ table, All Engineers’ Dinner, 1953 American Power 
Conference. (Left to right): Ben G. Elliott, University of Wisconsin; Lieutenant 
General W. B. Kean, U. S. Army; Hon. Fred G. Aandahl, Assistant Secretary 
for Water and Power Development, U. S. Dept. of the interior, principal 
speaker; John T. ReHaliata, President, IIT, presiding at All Engineers’ Dinner 


American Power Conference Looks 
Ahead to Great Power Progress 


peg by 2500 of the coun- 
/A\ try’s leading power engineers 
from utility companies and manufac- 
turing industries, the second Ameri- 
can Power Conference was held 
March 25-27 at the Hotel Sherman in 
Chicago. The American Power Con- 
ference is the successor to the former 
Midwest Power Conference and this 
is actually the fifteenth annual meet- 
ing of the organization. 

Highlights of the Conference, of 
special interest to power engineers, 
were: discussions of: design and op- 
erating problems in large utility boil- 
ers and turbines; supercharged cool- 
ing and liquid cooling of large 
generators; an unusually practical 
group of papers on design and operat- 
ing problems of industrial and insti- 
tutional power and steam plants; a 
most instructive session on atomic 
energy; much discussion of the de- 
velopment work on the heat pump 
which will not only be a great elec- 
tric load builder but also promises 
great improvements in heating and 
air conditioning systems; discussion 
of electrical transmission, distribu- 
tion and application details; descrip- 
tion of several unusual and interest- 
ing hydroelectric projects. 

At the opening session, His Emi- 
nence Samuel Cardinal Stritch, Arch- 
bishop of Chicago, delivered the in- 
vocation; then addresses of welcome 
were delivered by Charles Y. Free- 
man and W. A. Lewis; and the prin- 
cipal address was delivered by W. A. 
Roberts, president of the Allis- 
Chalmers Manufacturing Co. He 
pointed out the great powers of elec- 
tricity for good living, called atten- 
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tion to the expected population in- 
creases in this country, stated that 
these would necessitate installation 
of more and more electric generating 
capacity and predicted ever-rising 
standards of living based upon our 
technological developments. 

At one of the luncheon meetings, 
H. P. Liversidge of Philadelphia 
Electric Co. called upon industry 
to assume more and more responsi- 
bility for making up the prevailing 
shortage of engineers. 

At another luncheon meeting, B. L. 
England, president of Edison Elec- 
tric Institute, reviewed the recent 
progress of the electric’ industry and 
the reasons for that progress. 

The Honorable Fred G. Aandahl, 
Assistant Secretary for Water & 
Power Development of the United 
States Department of the Interior, 
reviewed the functions of the govern- 
ment in developing our water and 
power resources. 


Atomic Power Prospects 
The session on atomic energy, one 
of the best of the conference, heard 
W. L. Davidson discuss the subject 


‘““Why Atomic Power?” bringing out 
the idea that aside from the when 
and how of the subject, there are a 
number of reasons why we should 
try to go ahead now with the devel- 
opment of atomic power for industry. 
The engineering and technical prob- 
lems involved in developing an 
atomic energy power plant were re- 
viewed by Walter H. Zinn of the Ar- 
gonne National Laboratory. Walker 
L. Cisler, president of the Detroit 
Edison Company, reviewed the eco- 


nomies of atomic energy, showed 
what his company’s new St. Clair 
Electric Power Plant might look like 
if it incorporated nuclear reactors in- 
stead of coal-fired boilers. 

Oscar M. Ruebhausen discussed 
the changes in the atomic energy act 
that might be necessary and desir- 
able to make it meet present condi- 
tions, which are much different from 
those existing when the act was orig- 
inally passed in 1946. The Honorable 
Carl Hinshaw discussed present day 
legislation relating to atomic energy 
and the entire subject was summed 
up by Murray Joslin of the Com- 
monwealth Edison Co. 

The general impression left by the 
speakers was that because of the 
changes in the whole atomic picture, 
the desire of industry to participate 
in atomic power development, and 
other factors, it would not be long 
before the door would be open to 
private industry to step into the 
atomic energy field, which, according 
to the present law, must now be con- 
trolled exclusively by the govern- 
ment. 


Industrial Power Plants 

Power and steam for industrial 
plants and various types of institu- 
tions were covered in an interesting 
session. John E. Hoeft, of National 
Container Corp., discussed black 
liquor, a paper mill fuel, showing how 
it has to be handled and burned to 
generate steam and recover valuable 
chemicals. 

Nyle C. Austin, of Marathon 
Corp., reviewed the steam and power 

(Continued on page 108) 













































































RANDOM PIPING DESIGN COORDINATED DESIGN 
( EXTREMELY HARD TO HANG) 











Fig. |. Diagrams illustrating the right and wrong way to arrange supports for a simple piping system 


Save H-P H-T Piping $$$ 


By HENRY vt SOTO 


Consulting Engineer 


In many modern power plants, piping layout design has not 
kept pace with improvements in other equipment. This article 
describes some of the features a designer must consider 
when laying out high pressure and temperature piping systems 


N MANY POWER PLANTS, the 

piping is an untidy tangle which 
is expensive to install, difficult to 
maintain, and ugly to look at. Some 
of these plants have the excuse that 
they were built in haste during the 
war; others that they were used to 
pioneer intricate reheating systems or 
develop outdoor station techniques; 
but most of the layouts are bad sim- 
ply because they were designed by 
inexperienced men. The piping for a 
nodern power plant is a difficult en- 
gineering job, and needs experienced 
and capable designers. Time and 
money spent on design pays off in 
lower installation cost and cheaper 
maintenance and ensures a neat in- 
stallation. Fig. 1 shows right and 
wrong way to lay out simple piping 
system which can be supported easily 
and will look tidy once installed. 

Years ago, one or two more fit- 
tings, or an extra few feet of pipe 
made little difference to the total cost 
of the installation, but with modern 
high pressures and temperatures, 
both piping and fittings are so ex- 
pensive that every unnecessary item 
means a big increase in cost. 

Figure 2 illustrates how money 
can be saved by good design. Calcu- 
lations will often show that many 
long vertical outlets and expansion 
loops are unnecessary, which saves 
a lot of money when one foot of in- 
stalled piping can cost as much as 
$400. Motor-operated gate valves in 
the headers are no longer considered 
good practice, and can be omitted, 
saving from $14,000 to $24,000 for 
each one. If the valves are eliminated, 
the inspection platforms for them do 
not have to be built, which means 
more money saved. These are just a 
few ways money can be saved by 
careful design. 
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Modern power plant) practice demands a 


water conditioning program that produces only 
the ultimate in trouble-free and efficient 
boiler operation, 

I:xternal softening and the use of conventional 
inorganic treatments are recognized requisites. 
However, the supplementary use of organic 
agents may well assure the difference between 
long, uninterrupted operation and frequent boil- 
er outages due to seale and sludge formations. 
Take the case, for example, of a large electrical 
manufacturer, who called in Betz 14 years ago 
to treat its new power plant. This plant oper- 
ates at 900 pounds pressure with 50°7 make-up 
polluted river water. Betz recommended the 
use of organic agents to supplement the external 
softening and inorganic treatment. 

Here are the results from the record: In the 
entire 14 years operation of these boilers, they 
have never been turbined or acid cleaned 
and no difficulties from feedwater conditions 


have occurred! What’s more. excellent steam 


CONS Vian? $ 


purity is produced and turbine blading is 
completely clean. 

This plant could easily be your plant—operat- 
ing efficiently, free from frequent boiler outages 
through the effective use of Betz Specialized 
Water Conditioning Service. Why not call on 
Betz today for an interesting discussion of your 
water problems? ‘There's no obligation, of 
course. W. H. & L. D. BETZ, Gillingham & 
Worth Streets, Philadelphia 21, Pa. In Canada: 


Betz Laboratories Limited. Montreal 1. 


Send today for Betz 
Technical) Paper No. 
98, “Boiler Scale—Its 
Formation and Preven- 


tion.” It’s free. 
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Other factors which must be con- 
sidered in modern piping design are 
described below. 


Superheater Headers 

Whether it is cheaper to have a 
rigid steam kine and flexible header 
connections, or a steam line which is 
free to expand and rigid header con- 
nections, will depend on the design 
of each system, and the estimated 
costs for each should be compared. 
In a recent plant, $25,000 was saved 
by using a steam line which was free 
to expand and rigid superheater con- 
nections, while for the same boiler it 
was cheaper to have a reheat outlet 
header which could follow the move- 
ment of piping and to make no sep- 
arate provision for expansion of the 
main steam line. When designing 
these headers, it must be remem- 
bered maximum stresses occur at end 
points, so terminal connections de- 
mand as much attention as vertical 
and horizontal runs of pipe. 


Metallurgy of Piping 


A designer should know how high 
pressures and temperatures affect 
the strength of piping. He should 
know that graphitization starts in 
medium-carbon steel at 800 to 875 
F and in carbon-0.5 per cent molyb- 
denum steel at 900 to 975 F, usually 
after about 40,000 hours operation; 
that high aluminum content deoxi- 
dized steel graphitizes more than low 
aluminum deoxidized steel; that 1 


LETTERS TO THE 


Boom Intake 


ed 


(Continued from page 57 


HEREWITH some random com- 
ments on the intake screen arrange- 
ment of George Rodemeyer, page 62, 
February issue. These comments are 
by two of the engineers in this branch 
and myself. 

a. Initial cost and method of installa- 
tion 

1. Our organization does not house 

the equipment above the deck 
level. This eliminates in part the 
advantage mentioned by Mr. 
Rodemeyer. 
We use a single gantry crane to 
service pumps, motors, screens, 
stop logs, and large valving 
equipment. We consider this 
service worth many times what 
it costs in substructure installa- 
tion. 
b. Screening effectiveness 
1. Do not like omission of trash- 
rack. Believe damage to screen 
possible by logs, ete. 
c. Ease of operation 
1. Operation seems more clumsy 
than vertical screen. Power to 
operate should be more because 
of the large angle of application. 
d. Methods and cost of maintenance, 
cleaning, etc. 
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to 2 per cent of chromium added to 
steel prevents graphitization; that 
carbon steel pipe should not be used 
above 775 F, and carbon-0.5 per cent 
molybdenum steel not above 875 F. 
From 875 F to 975 F, 1 per cent 
chromium-0.5 per cent molybdenum 
is used; from 975 F to 1050 F, 2 to 
3 per cent chromium and 1 per cent 
molybdenum steel alloy is practical. 


Welded Joints 


High pressure piping is made by 
boring forged steel billets and finish- 
ing on a lathe. The size and shape of 
pipe a firm can make depends on the 
material they have to work with and 
their manufacturing processes. Be- 
fore deciding the position of welded 
joints the designer should consult 
the piping manufacturer to make 
sure it is possible to make the length 
and shape of pipe he wants. 

When deciding where to use welded 
joints, the designer must be guided 
by the code as well as the cost of 
these joints. For high pressure tem- 
perature joints the material and 
labor costs are formidable. By the 
time the metal has had ultrasonic 
tests to detect laminations which 
might cause weld defects; magnetic 
particle tests; stress relieving heat 
treatment; gamma ray inspections, 
etc. the actual welding operation is 
quite a small part of the total cost. 
Today, a 14-in. pipe weld takes 238 
man-hours; a 10-in. pipe 140 man- 
hours. 


EDITORS 


1. We have found it necessary to 
remove material which becomes 
embedded in the screen and can- 
not be washed out by the high 
pressure sprays. This is done by 
hand on the downstream side 
and would be very difficult with 
the new design. 

Repairs to underwater parts 
would be very expensive with- 
out an upstream closure. 

Logs and trash under screen at 
bottom could interfere with 
operation of rotating parts. 

. After high water a big job of 

cleaning trash from _ behind 
screen will be required. Also 
possibility of extensive repairs. 
During high water spray noz- 
zles are submerged and plug- 
ging not observable or repair- 
able, thus permitting trash 
entering pump suction. 
Too much mechanical equip- 
ment submerged in water. How 
repaired? Diver? New coffer- 
dam? 

The above should not be construed 
as indicating that there is no merit in 
Mr. Rodemeyer’s design. I believe 
the chief advantage is its probable 
lower cost. Whether this saving is 
gained at the expense of higher main- 
tenance and cleaning costs is some- 
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Fig. 3. Cross-section through a pressure-seal joint 


As little welding as possible should 
be done in the field; shop welds are 
better and cheaper than field welds. 


Pressure Seal Joints 

Pressure-seal joints are proving 
very satisfactory for high pressure 
temperature piping. A section through 
one of these joints is shown in Fig. 
3. Above 1200 psi and about 925 F, 
ordinary flanged joints often leak 
with rapid changes of temperature. 
Pressure-seal joints do not leak at 
these pressures and temperatures be- 
cause they use the steam pressure 
for sealing, so the greater the pres- 
sure the better the seal. They do have 
a tendency to leak after changes 
from high to low pressure, due to 
movement of the sealing surfaces, 
but this is easily stopped by tight- 
ening the studs. 


thing that only experience can tell. 
Until such is proven we should hesi- 
tate to supersede our design, shown 
on attached print. This design might 
be called a compromise design in that 
it eliminates part of the superstruc- 
ture without losing the proved 
operating advantages of an accessible 
screen. 

However, Mr. Rodemeyer should 
be given credit for a novel design and 
for trying to improve what admit- 
tedly is not, at the present time, a 
perfect working arrangement. It is in 
that way that the art of engineering 
design is constantly being improved. 
Tennessee POWER ENGINEER D 


GEORGE RODEMEYER’S new boom 
intake represents original thinking of 
an inventive nature and I believe 
offers in general the advantages 
claimed. 

It seems to me the one disadvan- 
tage is lack of accessibility of the 
mechanism for cleaning and repairs, 
as there appears no way of freeing 
the water from the boom interior for 
such purpose. 

The design shown in Figure 2D is 
the simplest and cheapest. If this 
were made in multiple units with one 
in reserve, with the added feature of 
a hoist designed to remove and re- 
place any unit as required, would it 
not perhaps be the best solution? 
New York POWER ENGINEER F 
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Control-dollars frequently bring annual invest- 
ment returns of 100°) or more. When you buy 
adequate.well-applied steam plant controls, you 
increase your dollars’ ability to work usefully 
for you. 

That’s where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here’s why: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 


slanted in favor of a particular type of 


equipment, just because he has a limited 


line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control systems. 


Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
sales-service engineers are located in more 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better control-dollar efficiency —for more 
power per fuel dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Iingineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to you!” 


IVANHOE ROAD 
10, OHIO 
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BRONZE, IRON, STEEL AND CORROSION-RESISTING VALVES 
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Operating Experience 
with Hydro-Plant Valves 


By WILLIAM G. WEBER 


Engineer Design and Construction 
Division 

Bureau of Reclamation 

Denver, Colorado 


Pitting, vibration and leakage are three major problems faced by 
the Bureau of Reclamation in operation of large cylinder gates and 
butterfly valves. These specific examples show what has been done 


rINHIS ARTICLE discusses per- 

formance of cylinder gates and 
butterfly valves installed at several 
Bureau of Reclamation dams and 
power plants.* 

Unlike the cut-off type of gate, 
gates of the cylindrical type do not 
ride on seats on which friction is pro- 
portional to the unbalanced head; 
rather, load is carried by compressive 
or tensile stresses in the cylinders. 

Cylindrical type of gate is exempli- 
fied by the two 32-ft diam by 11-ft 
travel cylinder gates in each of four 
penstock intake towers at Hoover 
Dam. One of the intake ports in each 
tower is 184 ft below maximum water 
surface; the other intake port is 334 
ft below maximum water surface. 
Figure 1 shows one of the towers and 
the two sets of intake ports. The 
tower serves four 115,000-hp generat- 
ing units and delivers a maximum of 
about 7,520 cfs of water for power 
purposes through a 30-ft diam pen- 
stock. Each gate is raised or lowered 
by means of three stems connected 
to motor-driven screw hoists located 
in the hoist chamber at the top of the 
tower. Stems for the two gates in the 
tower are concentric — stems for the 
lower gate being encased by and 
traveling within stems for the upper 
gate above the elevation of the upper 
intake port. 

Hoover cylinder gates are used for 
shut-off service only, and have never 
been closed under an unbalanced head 
emergency condition. The gates were 
carefully made and seats accurately 

* This is the third of three articles adapted and 
abstracted by the author from his paper on the 
same subject before the National Conference on 
Industrial Hydraulics at Chicago in 1950. First 
article on cut-off type gates appeared in the October, 
1952, issue, page 110. Second article, on cylindrical 
or axial-travel type gates and valves, appeared in 
the March, 1953, issue, page 84. 


May, 1953 


finished. However, seating surface 
around the circumference of a gate is 
about 100 ft long, and it is almost im- 
possible to make a uniformly tight, 
metal-to-metal seal in that length. 
Also, intake ends of the penstocks 
were suspended from the seat cast- 
ings when installed, and it is believed 
that as a result castings were slightly 
warped. Although efforts were made 
on installation to hand grind the 
seats to uniform contact, there has 
been an appreciable leakage past 
cylinder gates when closed. 


Gates At Cle Elum Dam 

A similar but smaller set of cylinder 
gates is installed at Cle Elum Dam 
and serves to regulate releases through 
the outlet works. As at Hoover Dam, 
there are two screw-hoist-operated 
gates in tandem in the gate tower. 
Each gate is about 18 ft 8 in. in 
diam and has a 6-ft 3-in. vertical 
travel. Normally the head of water 
on a gate is not more than 100 ft. 

Both Cle Elum gates have caused 
trouble since construction of the dam 
in 1933, and damage to stems, seals, 
bottom angles, and guide parts has 
resulted. Damage to the lower gate 
has been repeated and particularly 
severe. It appears to have been 
caused by heavy vibrations and im- 
pact set up as water is discharged 
through the gate, rather than by 
overloading of the parts. It has been 
noted at various times that vibration 
was most severe when the gate was 
from 12 to 15 in. open. Studies indi- 
cated that unstable pressure condi- 
tions could exist under the lower edge 
of the gate within the given range of 
opening and thus could be a major 
cause of gate vibration. To correct 
this instability a structural angle was 
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Fig. 1. One of the 4 intake towers at Hoover 
Dam. Ports are 184 and 334 ft below the water 


curved to shape and attached to the 
bottom of the lower gate during the 
winter of 1949-50, as shown in Fig. 2. 
Since this alteration was made, ac- 
cording to available information, 
releases through this gate have been 
materially quieter than before. 

Each of the two Cie Elum cylinder 
gates discharges through 6 ports into 
a central circular well. Walls and 
beveled lips of the upper gate ports 
are unlined concrete and have slowly 
been pitted to a moderate extent. 
Ports for the lower gate were origi- 
nally the same as for the upper one, 
but pitting was more rapid and they 
were lined with steel plates some 
years ago. Pitting has continued 
since that time on the discharge side 
of the shaft below the ports. As 
shown in Fig. 3, reinforcing steel 
has been plucked free all around in 
area between port lips. A !4-in. plate 
was placed in front of the exposed 
steel and welded to it; space behind 
was filled with grout. More time 
must elapse before it can be stated 
that pitting has been stopped. 


Butterfly Valves 
Butterfly valves in service on rec- 
lamation projects are almost all in- 
tended for shut-off and emergency 
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Fig. 2. To stop lower gate vibration (left) a struc 
tural angle was added to gate bottom (right) 


closure only. For shut-off service the 
operating conditions are not severe 
as the turbine wicket gates, or the 
regulating gates downstream, are first 
closed and no unbalanced pressures 
develop on the face of a valve leaf 
until after it is closed. Leakage in 
most instances is minor and easily 
absorbed by pumps or drain lines. 
This has not been entirely true of the 
132-in. butterfly valves installed for 
guard or emergency shut-off service 
in the outlet works at Cle Elum Dam. 

These butterfly valves have been 
in service since completion of the 
dam. Their service has, in general, 
been satisfactory, but in recent years 
they have been leaking in increasing 
amounts. In 1948, it became almost 
impossible to unwater the gooseneck 
in the outlet conduit using the avail- 
able pumps - amount of water es- 
caping by both valves totaled about 
i cfs. Principal leaks were at the seals 
on the edges of the leaves that are 
downstream when the valves are 
open; that is, the edges that have to 
be held shut by the operating mecha- 
nism against reservoir pressure. Al- 
though the seals are adjustable, they 
had become badly worn. As their ad- 
justment was no longer effective, 
they were in need of either replace- 
ment or repairs. The intake tunnel 
was accordingly bulkheaded off and 
the outlet drained. As is sometimes 
the case when repairs of this nature 
are needed, the preliminary prepara- 
tions were more troublesome and 
costly than the actual work on the 
valves. A period of low reservoir level 
and no irrigation requirements was 
selected. A floating bulkhead was 
constructed, towed to position over 
the intake structure, lowered into 
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ce 


Fig. 3. Reinforcing steel has been plucked free near the port of this lower cylinder gate at Cle Elum 


place with the aid of divers, and then 
braced from the interior of the tunnel 
to supplement the guide slots. Dam- 
aged seals were then repaired in place 
by bronze welding of the worn or 
eroded surfaces and ground to the 


correct contour. When water was 
again admitted to the tunnel the 
leakage was found to have been 
greatly diminished. 

Most butterfly valves are hydrauli- 
cally operated. Those at Hoover Dam, 
120 in. and 168 in. in diam, rotate on 
vertical shafts and are driven by 
hydraulic rotors mounted on the up- 
per shaft extensions. Commonly, 
valve leaves rotate on _ horizontal 
shafts and are driven by pistons of 
hydraulic cylinders, in which oil is 
used as hydraulic fluid in all instances. 

There are few butterfly valves in 
use for free discharge. Except for a 
{8-in. valve at Cascade Dam and 
two 54-in. valves at Roosevelt Dam, 
these valves are in low-head service, 
though more high-head valves are 
planned. Roosevelt valves when used 
are run wide open and not for regula- 
tion at part openings. They have 
seldom been opened in recent years 
but have reportedly given satisfac- 
tory service. 

The valve at Cascade Dam is used 
to release 200 cfs of water to a stilling 
box at the intake of the penstock of a 
private power plant. As the normal 
reservoir head of about 75 ft is more 


than sufficient to force the required 
amount of water through the fully 
opened valve, the latter is maintained 
in a partly opened position. The valve 
has been in service for about 2!»5 
years. It is rather noisy and vibrates 
to a noticeable degree. Recently, 
however, when it was taken out of 
service and inspected, almost no 
pitting due to cavitation was found 
there was little damage other than 
paint removed from the pipe in a 
narrow band adjacent to the valve. 


You Can Build on Sand 


The old Biblical admonition, to 
build your house upon a rock and 
not upon sand, no longer is true as 
applied to construction methods. A 
large chemical plant containing heavy 
structures is being built on dry 
wasteland sand in Florida, according 
to The Ohmite News. The sand on 
which the foundation is built is com- 
pacted by a vibroflotation process, 
which increases the relative density 
of the sand through a shaking and 
pushing process that packs the sand 
grains more closely. The vibrating 
device consists of a tube vibrated by 
an electrically-driven eccentric inside 
it. This vibrator is lowered into the 
sand while a water jet at the tip 
saturates the sand. Fresh sand is 
shoveled in from above to fill the 
space produced by the compaction. 
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1500* and 2500* STEEL WELDVALVES 





NO BONNET JOINT TO LEAK. . Non-galling and corrosion-resisting stem 
NO GASKET TO LEAK guide—essential in a high-temperature 
i i : pani valve 
NO SEAT INSERT TO LEAK—-stellite seat . Packing inhibited against stem pitting. 
is integral. 
Corrosion-resistant disc minimizes the 
possibility of cavitation. - Uniform packing gland load. 


Non-slotted packing seat. 


Dise pad reduces wear on stem and disc . Alloy steel packing studs tronger, better. 
connections. . 

: More than adequate stuffing box depth. 

- Corrosion and galling-resistant dise nut. 

Corrosion-resisting back seat. 


Self-compensating yoke protects seat and No left-hand threads. 
disc against wire drawing, leaks and . Simple thread bushing locking. 
damage. : 
. , Proved 1500* and 2500* ratings at 1050°F. 
Centerless ground stem—300 Brinell for high ae on B= <4 
resistance to galling, stem pitting, erosion - Design proved in high-temperature valve 
research and applications since 1935. 
Meet A.S.M.E. blow-off requirements 
without special installation. 


Simple locking of disc and disc nut. 


and wear. 


No excess weight to create piping strains. 
- Compactness that saves space. 


Valve stays in the line for servicing. 








High-pressure, high-temperature steam plants must have the safest, 
most dependable shut-off valves obtainable. That is why Hancock 1500# 
and 2500+ Weldvalves are preferred by the majority of design and 
operating engineers in such plants. They know from long experience 
that these rugged valves end the costly hazards of valve leakage—stand 


up in the severest service. 


Hancock 1500# and 2500* Steel Weldvalves are made in'4” through 2” 
sizes inclusive. Service rating is up to 25007 W.S.P.—1050°F., and 60004 
O. W. G.—100°F. Whatever your needs, remember only Hancock Weld- 
valves have all the design, quality and construction features essential to 
reliable leak-proof performance. So—protect your personnel, plant and 
service to custome: install safe Hancock Weldvalves. 


When Hancocks go in, valve costs go down 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF ‘SHAW-BOX"' AND ‘LOAD LIFTER’ CRANES, 
BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MAXWELL 
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How to make packings last longer 2. 


Tips by Johns-Manville agian to help you keep production rolling’ vf iG 


“Bucking” shafts throw me! 


Packings are for sealing only 
Irying to compensate for shaft 
misalignment or vibration by over- 
packing and excessive gland pres 
sure results in scored shafts and 
ruined packing. Think of a stuffing 
box as a potential brake assembly 
that may develop considerable fric 
tional resistance with attendant 
heat and wear 


Don't let me get out of the stuffing box 


If the shaft or rod is badly 
worn, the packing may be 
extruded into the system 
when the gland follower 
is taken up. Considerable 
difficulty such as packing 
getting into valves or 
traps or contaminating 
the fluid handled may re 
sult. Rebush the stuffing 
box or use a junk ring to 
reduce the clearance. 


Your distributor 


will help too! 


Worn shafts wear me down 


Trying to make packing 
compensate for excessive 
shaft or rod wear will 
shorten packing life mate- 
rially without alleviating 
the undesirable condition. 
Pack correctly to avoid ex- 
cessive shaft and rod wear. 
Replace worn shafts and 
rods as soon as possible to 
avoid adding the expense 
of damaged packings to the 
cost of parts replacement. 


Keep my lantern clear 


If the stuffing box is equipped 
with an oil, grease or water 
lantern, its purpose is defeated 
when the lantern ring is omitted 
or the opening blocked by im- 
properly installed packing or 
other obstruction. This can de- 
prive the packing of lubrication 
or cooling and result in pre- 
mature failure. 


L 
* 





Why you can expect maximum service from 


CENTRIPAC ROD PACKING Style No. 7 


Made from long fibre asbestos yarn, plaited (not 
pressed) square, thoroughly lubricated and graph- 
ited, J-M Centripac has been, for many years, 
a preferred high-quality packing for centrifugal 
pumps and other equipment with rotating or os- 
cillating rods. You can count on it 

to stand up against water — fresh, 

salt, hot or cold — oil, ammonia, 

brine, gasoline and some weak acids 

and chemicals. 





Your J-M Packing Distributor 


can help you take the guesswork out of packing problems. He 
carries complete stocks of Johns-Manville quality packings and can 
supply you promptly. For the address of the J-M Packing Distribu- 
tor nearest you, write Johns-Manville, Box 60, New York 16, N.Y. 


Johns-Manville PACKINGS & GASKETS 
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Unretouched photograph shows the ravages 


of corrosion on condensate return lines 


Corrosion of piping in steam and condensate return lines is an Bulletin CP 100 
expensive two-way headache. (1) It leads to large outlays for pipe gives all the facts on 
replacement and maintenance. (2) It often results in plugged Bird-Archer Amine 
return lines and traps due to the solid products of corrosion. Treatment. Write for 
Bird-Archer Amine Treatment effectively eliminates these troubles your copy. 

at low cost. 

Here’s how. Amines are fed into the boiler or into the steam 

and condensate systems. The amines raise the pH value of the 

condensate and also tend to inhibit equipment-destroying 

corrosion through surface protection of the metal itself. In scores 

of plants, this Bird-Archer system has more than paid for itself by 

substantially cutting replacement and maintenance costs. 


BIRD-ARCHER 
WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., 
NEW YORK ¢ CHICAGO 


PHILADELPHIA 40, PA. 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
In Mexico: Calderas y Accesorios, §.A., Amsterdam 291, Mexico, D.F 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 


SBRASS 


Stress Corrosion and 
Season Cracking in Condenser 


and Heat Exchanger Tubes 
PART 1 


Condenser and heat exchanger tubes 
made A.S.T.M. 
Specification B 111 are generally sup- 
plied in the annealed condition with a 


in accordance with 


medium to fine grain size. If properly 
handled, they are free from internal 
stresses. However, if they are sub- 
jected to applied stresses produced by 
high operating pressures or restraint of 
thermal expansion and contraction, or 
to residual stresses such as developed 
by overrolling, flattening, bending, 
denting, and rough handling, they may 
fail from either stress corrosion or sea- 
son cracking when exposed to certain 


corrosive environments. 


Factors Producing Stress 
Corrosion Cracks 


Season cracking or stress corrosion 


of copper-base alloys depends upon the 


Effect of Internal Stress on Corrosion of Yellow Brass 
(A and B) and 70-30 Cupro Nickel (C and D) Tubes in 


Concentrated Ammonium Hydroxide Vapors at 250°C, 
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following factors: 

(1) Composition of the atmosphere 
or liquid surrounding the 
stressed metal (ammonia, mer- 
cury and mercury salts are the 
biggest offenders). 

(2) 

(3) 


Composition of the alloy. 


Magnitude of the stresses. 


least 


The of at 


three substances: ammonia or ammo- 


combined action 


nia-producing material (organic and 
inorganic substances containing nitro- 
gen), water and oxygen usually are 
necessary to produce stress corrosion 
cracks in copper-base alloys. These 
three substances may be found where 
condensation of moisture from a gas, 
air or steam forms on the cool tube sur- 
faces. 

Oxygen and traces of ammonia from 
various sources may dissolve in the 
film. The 


which form under these conditions fre- 


water corrosion products 
quently are dark blue, black or dark 
brown with only a small amount of 
metal being corroded. Failure may de 
velop within a few hours or after sev 
eral years depending upon the magni- 
tude of the stresses and the corrosive 


medium. 


Influence of Alloy Composition 


The resistance to season cracking 
and stress-corrosion cracking of cop- 
per-base alloys is influenced by their 
compositions. Briefly, alloys with 
higher copper content resist cracking 
better than low copper alloys. A simple 
procedure which graphically shows this 
difference in resistance to season 
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cracking consists of plotting the per 
cent loss in weight and the loss in ten- 
sile strength of corrosion test speci- 
mens against time of exposure to am- 


monia solution. 


Typical curves for yellow brass (A 
and B) and 70-30 Cupro Nickel (C 
and D) are shown. The spread be- 
tween the curves A and B, showing the 
per cent loss in tensile strength and 
weight, reveals the presence and in- 
tensity of season cracking. When no 
residual stress is present in brass, the 
tensile loss curve A becomes identical 
to the weight loss curve B, indicating 
that no cracking has occurred. 


Curves C and D for highly stressed 
70-30 Cupro Nickel that the 
curves for loss in weight and for loss 


show 


in tensile strength are identical, indi- 
cating freedom from stress corrosion 


cracking under these conditions, 


Laboratory Assistance 
Available 


Bridgeport’s Corrosion Laboratory 
will welcome 
with 


an opportunity to help 
or heat 
(9774) 


you any condenser ex- 


changer tube problem. 





Cracks resulting from stress corrosion in Admi 


ralty metal. Mag. 500X. 
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reasohs why... 
the V P Package 


Fully Water-Cooled Furnace — More cooling area per cubic foot of furnace volume 
than any other boiler of the VP’s size and type. In all but the three smallest sizes, the 
VP Boiler has water-cooled walls on all six sides — including the burner wall. 


Larger Lower Drum — The 30 in. diameter lower drum permits a simple, symmetrical 
tube arrangement . . . provides easy access for washing down or inspection .. . its 
greater water storage capacity facilitates the handling of fluctuating loads. 


Centrifugal Fan — This more efficient type of fan operates at lower speed than other 
types and is quiet in operation. In fact, its average noise level is less than half that of 
typical high-speed blowers used on most package boilers. 


Simple Baffle Arrangement — Minimum changes in direction — no baffle at all in con- 
vection bank in larger VP Boilers. This means lower draft loss . . . simplified soot blow- 
ing ... elimination of dead pockets, thus, maximum heat pick-up. In the intermediate 
sizes, a water-cooled baffle assures minimum maintenance. 

> am * 


These four extra features are yours only in the VP Boiler which is designed and 
manufactured by Combustion — maker of many of the world’s largest boilers. These 
units are available in capacities ranging from 4,000 to 30,000 Ib of steam per hr, and 
pressures up to 250 psi. 

Complete details on the C-E Package Boiler, Type VP, are available to you. Send 
for your free copy of Bulletin VP-111. 
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is Your Best Boiler Buy 



































THE VP BOILER — 
the Package Boiler with extra features. 


200 MADISON AVENUE, NEW YORK 16, N. Y. 
ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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Carolina Power & Light 


again specifies 
“i l 
Richardson Automatic Coal Scales are playing a 
vital part in helping supply power for the new 
Industrial South. Here are Richardson Model 39’s in an 


outdoor installation at the new generating station 
of Carolina Power and Light. 


Te both industrial and utility power generating stations, 
specifying Richardson means — 


A 24” x 24” inlet opening and 26” wide belt for 
maximum coal flowability. 
(2) All wiring and controls outside coal chamber. 
© Access doors which will not spill dust on floor 
when opened. 
Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 
No drag links or wires attached to weigh hopper. 
@ Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 shown 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 

RICHARDSON SCALE COMPANY : Clifton, New Jersey 
Atlanta * Buffalo * Boston * Chicago * Detroit © Houston 


Minneapolis * New York © Omoha * Philadelphia © Pittsburgh 
Son Francisco * Wichita * Montreal ¢ Toronto 


4 @ ever 
MATERIALS HANDLING BY WEIGHT SINCE 1902 
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requirements of paper mills and 
showed how present-day power plants 
are built in those mills to meet these 
requirements. 

Sal Gran, chief engineer of the Cal- 
ifornia State Prison at San Quentin, 
reviewed the problems of a penal in- 
stitution power plant, pointing out 
that custody of the prisoners is the 
important thing and, while some of 
them can be used in power plant 
operation, the selection of personnel 
is very important, for most of them 
must be trained on the job. 

Engineering problems of a packing 
house were described by Lowell E. 
Joslin of Krey Packing Co. He re- 
viewed the manner in which his com- 
pany has set up its heat balance for 
steam, refrigeration, and other power 
services for a factory that is fairly 
concentrated and how they worked 
out their steam supply by installing 
an extraction type turbine generator 
and raising the steam pressure. 

In a state hospital, on the other 
hand, the distribution is quite spread 
out and Charles L. Bender, chief 
engineer of the St. Louis State Hos- 
pital, explained the problems of sup- 
plying steam and power to such an 
institution. His power plant includes 
engine generators and they have a 
combination a-c and d-e distribution 
system. 

Maintenance of electronic equip- 
ment in large generating stations was 
discussed in detail by H. L. Garton 
of Commonwealth Edison Co. He 
discussed electronic boiler room con- 
trol equipment, electronic instru- 
mentation, and communication equip- 
ment, pointing out causes of failures 
in the circuits and giving suggestions 
on how they can be overcome and 
how proper maintenance can be car- 
ried out on this type of equipment. 

Conversion from one fuel to an- 
other was covered in two papers; one 
by George A. Pardee of Oertel Brew- 
ing Co. on conversion from coal to 
fuel oil at his plant. This was done 
at a cost of about $22,000 and, with 
oil, the operation is almost entirely 
automatic and in many cases, said 
Mr. Pardee, this conversion might 
save the cost of a boiler. Roger W. 
Jackson described how coke oven 
gas was used to replace coal in a 
Milwaukee Sewerage Commission 
plant and how greater efficiency and 
better working conditions resulted, 
although there was a very small in- 
crease in operating cost. 


Operation of Large Units 

Operating experience with large 
generating units was reviewed by 
Robert P. Liversidge of Philadelphia 
Electric Co., while Otto de Lorenzi 
of Combustion Engineering Super- 
heater, Inc. reviewed 3,000,000-kw 
operating experience with modern 
reheat. Progress in design and appli- 

(Continued on page 110) 
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Prefabrication accuracy is an_ essential 
"MUST" to assure a proper fit and eco- 
nomical operation. Navco’s 40 years’ ex- 


} | perience in fabricating assemblies in all 
a y sizes and for all operating conditions is 
ey ° 
A Me 


\ 


NMNAVECO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA 





Consult Navco for your next piping job. 
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Clark Pressure Reducing and Regulating Valves 
are precision-made for positive pressure control on air, gas or steam lines. 


Where different types of equipment, with varying pressure require- 
ments, are operated from a common line, Clark Regulating Valves can 
be depended on to deliver automatically the “just right” pressure to each 


Save on fuel, maintenance and protect expensive equipment. 
Ask your Clark representative to specify the right Clark 
valves for your needs ... or write us direct. 


TYPE KRV TYPE CRV 


Pressure Reducing Pressure Reducing 
Valve. Diaphragm Valve. Integral pilot 
Operated-Single controlled, piston oper 
Seated Valve. Sizes ated. For pressure 
* to 12” for initial control from “dead 
pressures up to 250 end” to full capacity 
P.S.1. Reduced pres Sizes \/>" to 6” 
sures to 85 P.S.I 


TYPE ORV QUICK- CLEANING 
Pressure Reducing STRAINERS 


Valve. ¥%” and \2” Remove dirt, scaie and 
Single Seated, Spring qrit from steam, fluid 
Loaded, Diaphragm and gas lines. Sizes 
Actuated. For initial 1 to 3” I1.P.S. For 
pressures to 250 P.S.I pressures to 250 P.S.I. 
Reduced pressures to 


200 P.S.I. 


HOME OF DUO-STEP AGE 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 
Distributors and Representatives in all major cities 
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(Continued from page 108) 


cation of large steam turbine driven 
generators was discussed by C. E. 
Kilbourne and J. H. McClure of 
General Electric Co., who showed the 
latest designs in internal cooling of 
generators with both gas and liquid. 
This subject was also covered in 
papers by J. W. Batchelor of West- 
inghouse and William L. Ringland 
and L. T. Rosenberg of Allis-Chal- 
mers and these papers were discussed 
in considerable detail by Carl Fech- 
eimer, who has been working on liq- 
uid cooling of generators for many 
years. 

H. R. Reese of Westinghouse 
traced the development of the 3600- 
rpm turbine and concluded that if 
suitable materials are available, by 
1963 a few turbines should be oper- 
ating at 3000 psig and 1200 F. He ex- 
pected that the 3600-rpm single- 
shaft machine will probably exceed 
300,000-kw capacity, the double re- 
heat cycle may be justified in many 
cases. 

Carl Schabtach of General Electric 
Company reviewed factors influenc- 
ing design and application of large 
steam turbines, calling attention to 
the gradual increase in pressures and 
temperatures and suggesting that it 
may be desirable to undertake a few 
installations of moderate size for 
these advanced steam conditions 
to obtain operating experience. 
Among other details, he stated that 
his company was revising its policy 
about the intercept valves on reheat 
turbines and beginning January 1, 
1954 would equip all reheat turbines 
with a stop valve in the reheater cir- 
cuit ahead of the intercept valves. 

Francis L. Archibald and John W. 
Purssell, Jr., of Boston Edison Com- 
pany, and Frederick G. Straub, of 
the University of Illinois, discussed 
prevention of metal losses in the wet 
steam areas of steam turbines. 

















“We lit on a way to get him to keep an eye on 
his instruments , 
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"WE SAVE OVER °68,000 A YEAR— 
BY BURNING COAL THE MODERN WAY!" 


says Mr. H. A. Sherer, Chief Engineer, 
Reeves Steel & Manufacturing Co., Dover, Ohio. 





“We installed two new boilers and stokers and 
a modern coal- and ash-handling system. 

Here are our yearly savings: $38,576 saved on 
fuel, $9,353 on labor, $20,739 on repairs and 
maintenance. That's a total of $68,668—saved by 
burning bituminous coal the modern way!” 


A view of the plant's firing aisle and a diagrammatic draw- —_ to amortize the entire installation in 3 years-3 months. And 
ing of one of the boilers. It now costs 18.8¢ less to generate _ that includes all the cost incurred in tearing out old equip- 
every thousand lbs. of steam. This is a saving large enough — ment and constructing a new plant floor! 


® Today, bituminous coal’s inherent economy has If you operate a steam plant, you can't 


been greatly increased. Modern combustion installa- afford to ignore these facts! 


tions give you more steam for every dollar . . . auto- COAL in most places is today’s lowest cost fuel. 


matic coal- and ash-handling systems cut labor costs COAL resources in America are adequate for all 
needs—for hundreds of years to come. 


to a minimum. 
- COAL production in the U.S.A. is highly mechanized 
A consulting engineer can show you how coal can and by far the most efficient in the world. 
do a better job—and save you real money—in a plant COAL prices will therefore remain the most stable of 
all fuels. 
I Iditi tl the besi ; COAL is the safest fuel to store and use. 
‘ ’ ? ge » Di rf antages : : 
| n addition, with coal you get the basic = intages OAs, ta he Sead thin nd eon dite end 
of price stability, and dependable supply. These ad- more—for with modern combustion and han- 
vantages are assured by America’s virtually inex- dling equipment, the inherent advantages of 
5 : / well-prepared coal net even bigger savings. 


haustible coal reserves and the high productivity of 
BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 


designed to meet your specific needs. 


America’s coal industry. 


FOR HIGH EFFICIENCY is) FOR LOW COST 


YOU CAN COUNT ON COAL! 
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You'll SAVE Muscles 
and Money with Darts! 


This True Ball Joint Makes the Difference 


SAFETY TAGGING 
(Continued from page 61) 


energized, close the line grounding 


| device and attach a Release Notice 


to its operating lever. 

Returning to the control room, the 
operator will remove the Caution 
Order and attach the Release Order 
to the control switch. He then re- 
ports in detail all the operations which 


| he performed, the dispatcher repeats 
the report and then the operator 


gives the approval phrase ‘‘ That is 
right’’. 

After receiving the reports of both 
operators, the Load Dispatcher will 
call the line foreman and inform 
him ‘‘ Washington-Charleroi No. 1— 
132-kv line has visible openings at 
Washington and Charleroi, grounded 
at Washington and Charleroi and Re- 
lease No. 758 placed for John Smith’’. 
Foreman repeats report and is given 
the approval phrase ‘“ That is right’’. 

This being a double circuit, the 
foreman is asked the following, as an 
additional check, ‘‘ With your back to 
Washington, facing Charleroi, on 
which side will you be working’’? 
After the dispatcher receives the cor- 
rect answer, he then warns the fore- 
man that the other line of the double 
circuit is energized. 

Had a part-time or less experienced 
operator been on duty at one of the 
stations, the dispatcher would have 
given him an order detailing the 
switching steps instead of the “ Place 
Release’ order. In either case, the 
operator gives a detailed report of 
the switching performed. 


Load Survey 


NATIONWIDE survey to determine 
the fluctuation in home electric power 
consumption over a 24-hour period, 
with the cost to be shared by General! 
Electric Co. and electric utilities, has 
been proposed by G.-E. 

Clarence H. Linder, G-E_ vice 


Dart seats are wider and spherically ground to a 
true ball joint. You get a drop-tight joint without 
excessive wrenching. Yes, and you can use Darts over and over 


president and general manager of the 
Major Appliance Division at Louis- 
ville, Ky., speaking at the 19th an- 


again to cut your costs! 


QUICK FACTS 
@ 2 BRONZE SEATS resist pitting and corrosion 


- 


stay serviceable year after year 
@ HEAVY SHOULDERS built to take severe wrenching 


@ NUT AND BODY of practically indestructible, air- 
refined, high test malleable iron 


@ THREADS full, clean-cut and hard. They won't de- 
form or strip 


Be sure to say ‘‘Darts’’ to your supplier. 
They'll save you money and maintenance 
headaches over the years. 


DART UNION COMPANY 
Providence 5, Rhode Island 


112 


The Fairbanks Co. — Distributors 


Boston + New York « Pittsburgh » Rome, Ga. 


UNIONS 
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nual sales conference of the Edison 
Electric Institute in the Edgewater 
Beach Hotel, said such data, on a 
national basis, ‘“‘are necessary for an 
effective load-planning effort’”’ by the 
utilities. 

“The General Electric Co., be- 
cause of the importance of such a 
survey {to the entire electrical indus- 
try, is willing to underwrite a sub- 
stantial part of the total expendi- 
ture,” he continued. “‘ Indications are 
that the total expense will be so great 
and the benefits so widespread that 
we believe many in the utility indus- 
try will recognize the need and will 
want to join in underwriting the 
survey project.”’ 

Linder said the company has en- 
gaged a consulting firm to study 
what information, methods, time and 
equipment will be needed for the 
survey. 
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PLUS VALUES, JOB-PROVED AGAIN AND AGAIN 
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DARLING 
baruind ce 
oe 

VALVES 


FOR BETTER, LOWER 
= COST SERVICE WITH 
é DARLING 

cast steel 
gate valves 


DARLING VALVES FOR EVERY NEED 


Darling gate valves are made in a wide range of 
sizes, types and constructions for all kinds of normal 


and unusual service... 


pounds. 


N addition to gate valves of solid wedge design, 

Darling offers two other types. Both have distinc- 
tive features that prolong valve life while minimizing 
down time and maintenance. They’re great time and 
money savers!... 


This view shows a Darling gate valve of the fully 

revolving, double disc, parallel seat type. Time 
and again users rate it the most trouble-iree, best per- 
forming gate valve obtainable today. Why? Because its 
unique design assures: automatic adjustment for valve 
body distortion... positive, easy operation... uniform 
wear distribution .. . foolproof simplicity in mainte- 
nance and reassembly .. . and service life seldom if 
ever equalled. 


and for pressures up to 1500 


Take a close look at the slotted, double-grooved 

wedge in this cutaway view. There's little wear 
and tear on these wedge faces and seats because the slot 
permits compression of the wedge to compensate for 
valve body expansion or contraction due to temperature 
changes. Moreover, the double grooves, with twin 
guide ribs in the valve body, provide twice the usual 
bearing area, eliminating wedge canting and avoiding 
damage to the downstream seat. 


SEND FOR BULLETIN 


Why not get a// the facts on these money-saving valves? 
Then you can analyze and decide whether or not you stand 
to gain by giving Darlings a try. Simply specify your 
service requirements... or ask for cast steel valve bulletin. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 19, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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W. T. Elliott, iim othe pes 
Power Plant Supt., | a a) A 
says... iL \ 


iMtbttg 


"We've § 
Got Facts to Prove 


Rubilene’s Superiority" 


A lot of people depend on Mr. W. T. Elliott. For it’s his job as Power 
Plant Supt. to see that the City of Denton, Texas has unfailing light and 
power 24 hours a day. To help live up to that responsibility, 

Mr. Elliott pampers his hard working Nordberg Duafuel™ engines — 
makes sure they’re lubricated with the finest oil available. He says, 
“We've been using Sinclair RUBILENE” since 1948 with very satisfactory 
results. Cylinder liner wear is only % of 0.001 inch per 1,000 hours 
running. Piston ring life is 16,000 hours of operation and we get 

6,100 H.P. hours per gallon of oil... Facts like those have definitely 








sold me on RUBILENE.” 


Why not let the facts prove to you, too, RUBILENE is a superior 
lubricating oil. Phone your local Sinclair Representative or write to 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


save wear and replacements 
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HELPFUL BULLETINS 
(Continued from page 38) 


perature instruments are explained along 
with recommended applications. Mount- 
ing dimensions included. Taylor Instru- 
ment Companies. 


127 Data on Liquid Level Gages — 
Now available are nine data sheets cover- 
ing company’s line of liquid level gage 
valves for both tubular and flat gages; 
regular, offset and with union connections 
to gage. Complete specifications with il- 
lustrations showing cross sections, rough- 
ing dimensions and standard and optional 
connections are included. Jerguson Gage 


& Valve Co. 


128 Saran-Lined Venturi Nozzle 
— Bulletin 130-J6 describes a flanged-type 
differential producer without piezometer 
rings, designed for corrosive liquids and 
slurry service. Tells uses of this nozzle, 
includes a list of liquids that can be me- 
tered with it. Includes ratio chart and 
capacity table. Builders-Providence, Inc. 


129 For Indicating, Recording, 
Totalizing — Twenty-pp Bulletin 401 
gives salient characteristics of company’s 
new Type H meter for measurement of 
water, gas, air, sewage, sludge, other in- 
dustrial liquors. This is a mercury flow 
type indicating, recording and totalizing 
unit which operates in conjunction with 
Venturi tubes, flow nozzles anc orifice 
plates. Bulletin gives data on its opera- 
tion, construction, sizes and capacities. 
Simplex Valve and Meter Co. 


130 Dewpoint Measurement — 
Bulletin GEC-588A describes dewpoint 
measuring equipment for continuous ac- 
curate indication and recording of dew- 
point temperature in a gas stream. Con- 
tains photos and diagrams of the indicator 
and recorder, tells applications and operat- 
ing principles, and provides a chart show- 
ing relation between dewpoint and mois- 
ture content of gases. General Electric Co. 


131 Steam Specialties — Catalog 
53, 62 pp, describes a line of steam, gas, 
air, oil and water regulating equipment. 
Includes complete specifications, opera- 
tional data and prices on pressure regu- 
lators, temperature regulators, combina- 
tion pressure-temperature instruments, 
diaphragm valves, motor operated valves, 
float valves, safety and relief valves, strain- 
ers, solenoid and motor valves, water 
gages. Provides capacity tables, flange 
charts, and steam pressure tables. O. C. 
Keckley Co. 


HEAT EXCHANGE EQUIPMENT 


132 Air-Cooled Heat Exchangers 
— Twelve-pp illustrated Bulletin FF- 
FD-0.001 covers air-cooled heat exchang- 
ers for a variety of industrial cooling and 
densing ar »plications. Units described are 
forced draft type and designed to cool 
liquids or gases at pressures to 5000 psi 
and temperatures to 1500 F. These air- 
cooled units are being installed to replace 
or augment water-cooled heat-exchangers 
in many plants faced with the need of dis- 
sipating great heat loads from everyday 
processes. Fluor Corp., Ltd 


133 Condenser Tube Inserts — II- 
lustrated Bulletin 500 describes condenser 
tube inserts which help to put tubes of 
boiler heat exchange equipment back into 
operation quickly. Explains that the tubes 
usually fail in the first few inches of the 
inlet, and that these inserts restore leaking 


tubes by sealing off the deteriorated por- 
tion, also retarding or eliminating effect of 
inlet end erosion. Thomas C. Wilson, Inc. 


OTHER EQUIPMENT 


134 Steam Accumulator — How 
the steam supply and demand can be bal- 
anced by means of company’s steam ac- 
eumulator is told in Bulletin RA-52-8. 
Stresses reduced boiler capacity required 
and increased boiler efficiency afforded by 
use of the accumulator, other advantages. 
Discusses operating principle, tells how to 
calculate accumulator capacity, diagrams 
an installation. Foster Wheeler Corp. 


135 water Conditioning Equip- 
ment — Twenty-pp Bulletin 611A _pre- 
sents many forms of water conditioning 
equipment and materials which, singly or 
in combination, meet practically every 
water conditioning requirement. Includes 
descriptive and application information 
and special features of softeners, ion ex- 
change resins, boiler and process water 
conditioning systems, filters and purifiers, 
degasitors, water treating chemicals. Fully 
illustrated. Elgin Softener Corp. 


136 Regenerative Fly Ash Collec- 
tion — This 6-pp folder describes a fly 
ash collector which consumes no power, 
has no moving parts and is designed for 
high efficiency and wide adaptability. 
Explains how this collector works to re- 
move fly ash, soot and cinders from boiler 
mee gas by centrifugal separation, operat- 

from the natural draft of the stack it- 
3e elf. Breslove Separator Co. 


137 Air for Combustion Equip- 
ment — Catalog K-100, 8 pp, describes 
centrifugal pressure blowers designed to 
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deliver air at constant pressure, regardless 
of load, to provide a non-pulsating air sup- 
aly for efficient combustion of gas or oil 
a. Presents pulley drive, double bear- 
ing, single inlet, and V-belt drive types, 
includes dimensions and _ specifications. 
Eclipse Fuel Engineering Co. 


138 Treatise on Diesel Cooling 
Water — ‘‘Water Side Deterioration of 
Diesel Engine Cylinder Liners’’ is an 8-pp 
discussion of the problems in water cooling 
of diesel engines, especially a “dynamic” 
pitting. Reasons are given for failure of 
protective measures to stand up in service 
and remedies are suggested. The Inter- 
national Nickel Co., Inc. 


139 Versatile Winch Hoists — 
Some of the many uses for lightweight 
hoists of 750- to 1500-Ib capac ities are de- 
tailed in Bulletin 116. Discusses safety 
features, construction, es sy mi uintenance; 
provides specifications. Pictures acces- 
sories. The Lug-All Co. 


140 Burner Tips and Heads — 
Bulletin 526 gives details and specifica- 
tions on company’s standard gas burner 
tips. Describes in detail a special order 
service in making burner tips and heads to 
any design. American Lava Corp. 


141 Condensation Control Charts 
— This folder contains charts showing 
degree of protec tion from condensation af- 
forded by company’s Type D insulation, a 
spray applied cork and Gilsonite mastic 
coating. Charts show how much the sur- 
face temperature will be raised after appli- 
cation of the insulation, also percent of 
relative humidity above which condensa- 
tion forms on bare surface at various tem- 
peratures. Insul-Mastic Corp. of America. 
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atalog Library 


THIS MONTHLY list of standard catalogs and bulletins is published to help power 
engineers maintain alpermanent catalog file of engineering data. The items listed, 
unlike those under Helpful Bulletins, may appear each month except for additions 
and deletions determined by space requirements or by the manufacturers issuing 
the catalogs and bulletins. Use the postage-free card below for your request 


ELECTRICAL 


201 Electrical Maintenance Tips — 
Booklet B-5477, 28 pp, gives a complete 
outline of preventive electrical mainte- 
nance. Discusses general maintenance pro- 
grams designed to reduce shutdown time 
and treats in detail the maintenance of 
power equipment. A suggested schedule 
of work and cleaning on power equipment 
is presented in chart form. Essential] in- 
formation on preventive maintenance for 
turbines, generators, switchboards, motors 
and controls is provided. Westinghouse 
Electric Corp. 


202 Wire, Cable Ordering Guide — 
Newly-released General Catalog W-52-3, 
186 pp, presents more than 500 different 
types of wires and cables. Contains com- 
prehensive data on construction and oper- 
ating characteristics for control and signal 
cables, cables for construction work, tele- 
phone wire and cables, and portable cords. 
A technical engineering data section is 
included. United States Rubber Co. 


203 Power Distribution Practices 
— The =P “Individual Power Distribu- 
tion Idea Book”’ (Bulletin GEA,5900) is a 
guide on electric power distribution prac- 


tices in — and small plants. Covers 
utility distribution practices; methods of 
buying electric power; what to do when a 
choice of primary voltages is available; ap- 
ne of pri switches and circuit 
reakers; types an omega of pri- 
mary cables; and types of load-center dis- 
tribution systems. General Electric Co. 


INSTRUMENTS AND CONTROLS 


204 Supervisory Instruments — 
Catalog 90-2, ‘Supervisory Instruments 
for Power Generation,” consists of 41 pp 
on the instrumentation involved in gen- 
erating stations. Separate sections cover 
steam generation instrumentation, turbine 
and generator instrumentation, electrical 
distribution instrumentation and diesel en- 
gine instrumentation. Measurement of 
temperature, pressure, flow, power genera- 
tion and other variables discussed. Brown 
Instruments Div., Minneapolis-Honeywell 
Regulator Co. 


205 For Practical Men — This 24- 
pp pocket-size booklet presents insulation 
testing in simple language. Packed with 
maintenance hints, explains electrical 
insulation, tells how it can be and 
what makes it go bad. It describes the 
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Megger insulation tester, justifies cost in 
long run economy. James G. Biddle Co. 


206 industrial Thermometers — 
Catalog 125, 28 pp, presents ordering data 
on a wide range of industrial thermome- 
ters, giving scale ranges, dimensions and 
prices. Features company’s Adjust-Angle 
thermometer designed for use at any angle 
front to back, left or right, through a 
180 deg arc. Gives construction details and 
advantages of this adjustable-stem type 
instrument. Weksler Thermometer Corp. 


207 Easy Reading Gage — An all- 
hydrostatic remote ing gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
age visibility, other advantages offered 
y this gage, ey operation. The Re- 
liance Gauge Column Co. 
208 Sight Glass Flow Indicators — 
Twelve-pp Bulletin 18-W, on company’s 
line of ie indicators, shows how these 
mechanical devices indicate fluid flow and 
its direction in pipelines which can be 
directly observed through a sight glass 
and are suitable for service with liquid, gas, 
vapor, slurry or sludge sufficiently trans- 
lucent to permit observation of indicating 
element. Schutte and Koerting Co. 


209 Pressure Regulator — Bulletin 
1-B, 8-pp discusses design, operation and 
applications of a super-sensitive pressure 
regulator; shows typical installations. Also 
covers a compound regulator for back 
pressure relief valve. Atlas Valve Co. 


210 For Feedwater Analysis — Bul- 
letin 148 BP contains a technical discus- 
sion of manufacturer’s analyzers for deter- 
mination of dissolved oxygen and hydro- 
n in feedwater. Discusses both O, and 
units as to function, ranges, accuracy. 
Cambridge Instrument Co., Inc. 


211 Electronic Control System — 
Bulletin A-701 introduces company’s 
Autronic system, a miniature all-electronic 
system for controlling pressure, tempera- 
ture, flow and level, intended for use in 
chemical processing plants, refineries, 
central stations, other applications where 
fast, accurate control is required. The 
Swartwout Co. 


212 Instruments Control Systems 
— Twelve-pp Catalog 513 presents manu- 
facturer’s line of instruments, control sys- 
tems, regulating valves and desuperheat- 
ers. Covers draft and pressure instruments, 
boiler meters, recorders, thermometers, 
regulators, combustion controls, pum 
controls and many others. Republic Flow 
Meters Co. 


213 Boiler Control — Ten-pp Bulle- 
tin 1007 describes a completely integrated 
system for controlling combustion, feed 
water, boiler steam temperature and 
boiler —, available in a —- pack- 
e or furnished separately. Illustrated 
with full color drawing of complete con- 
trol, photos of recorders, drive unit. Covers 
instrumentation with both miniature and 
standard instruments. Copes-Vulcan Div., 
Continental Foundry & Machine Co. 


214 Panel Planning Ideas — The 
engineering and economical planning of 
modern combustion and process control 

anels is discussed in 8-pp Bulletin 170. 
Numerous panel designs, fashioned for 
control, are illustrated along with the most 
up-to-date methods of tubing and wiring. 
A section on accessories helps make this a 

(Continued on page 131) 





Basic design simplicity of the exclusive 
Milton Roy liquid end step-valve assures 
high and reproducible volumetric efficiency. 
Inspection, servicing, or thorough cleaning 
of individual ball-checks and seats 
are effected without disturbing piping 


or other ball-checks and seats. 


Two-fto-One Service life 


with this Milton Roy Pump 


CONTROLLED VOLUME PUMPING On Tue Jos for a leading chemical manufacturer, this 
iesTeumentanion Milton Roy Motor-Driven Controlled Volume Pump is still 
going strong after 44% years of operation... has needed 
PROCESS CONTROL SYSTEMS ; , 
very little maintenance. A previously employed chemical 
1 


BLENDING AND FORMULATING feed pump, on the other hand, lasted only 2'2 years, 


and required considerable maintenance. 

Long service life is just one of many reasons why rugged 
Milton Roy Pumps are in wide use throughout industry. 
Wherever requirements call for precise metering of 
measured quantities of liquid in controlled volume, there’s 
one of these versatile instruments to do the job. Capacity 
of each pump is variable from 0 to 100% by any one of 
several mechanical or automatic means of plunger stroke 


or speed adjustment. 


Driven by motor, or powered by air, Milton Roy Pumps 
meter practically any liquid... in capacities from 

3 milliliters per hour to 45 gallons per minute, against 
pressures up to 25,000 pounds per square inch. They are 
available as single or multiple units or as component part: 
of complete chemical feed and control systems. 


We invite your inquiries. 


MILTON 


COM PANY 


Meanufastiung Sangincta 1320 E. MERMAID LANE « PHILA. 18, PA. 


Engineering Representatives in the United States, Canada, 
CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


Mexico, Europe, Asia, South America and Africa 
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26 years under pressure... and these 


U.S. Rubber [;xpansion Joints are 


still full of vigor! 


Yes, for more than a quarter of a century these U.S 
Expansion Joints have been connected to the pipe lines 
carrying cold river water into an electric power plant. They 
are still in good working condition! 

Only United States Rubber Company can claim such 
service records—for “U.S.” is the manufacturer who devel 
oped, produced and introduced rubber expansion joints to 
industry. “U.S.” files are filled with long-service records 
like this. 

U.S. Expansion Joints are economical, flexible connec- 
tions used in pressure and vacuum lines to prevent excess b : « 


stress due to expansion, contraction and misalignment. In The U.S. Expansion Joints shown here (20” 
joint, above — 48” joint, below) have been con 
ducting cold water into an electric power plant 
transmission of noise. for 26 years, yet are still in good condition. 


You don't have to put up with pipe line troubles. Simply 
call any of our 25 District Sales Offices, each staffed with 
engineers. Or write to address below. 


pipe lines, they insulate against vibration and prevent the 


“U.LS.° Research perfects it 
“ELS.” Production builds it 
U.S. Industry depends on it 


UNITED STATES RUBBER COMPAN Y 
MECHANICAL GOODS DIVISION «+ ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose « Belting « Expansion Joints + Rubber-to-metal Products «+ Oi! Field Specialties « Plastic Pipe and Fittings « Molded and Extruded Rubber and Plastic 


Products « Protective Linings and Coatings «+ Grinding Wheels «+ Packings « Tapes « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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WATER-TUBE PACKAGES 


(Continued from page 69 


pump and the electric fuel oil heater 
are energized. Fan is operated for an 
adjustable interval to purge the fur- 
nace. This starting phase is continued 
until proper fuel oil pressure and 
temperature are indicated on the con- 
trolling equipment. (2) Burner motor 
starts. (3) Gas-eleetric ignition sys- 
tem is energized with automatic 
adjustable) timer for the release of 
the magnetic oil valve. (4) The mag- 
netic oil valve opens to supply fuel 
properly heated at correct tempera- 
ture and at low (starting) firing rate. 
(5) Flame failure safety circuit is 
shunted during the fuel release cycle. 
(6) After a fixed time cycle for proper 
ignition, the flame failure safety cir- 
cuit is opened to check the flame. 
Usually an electric eye is employed. 
A satisfactory flame will permit op- 
eration to continue and the gas- 
electric ignition system to be shut 
down. 

The burner will increase its firing 
rate in keeping with steam demands, 
responding through the boiler pres- 
sure fluctuations. After steam pres- 
sure is raised, the supply to the steam 
fuel oil heater is automatic. Any re- 
starting will automatically follow the 
regular starting sequence, or can be 
initiated by pressing a restart button. 
Adjustment of various controls is the 
only thing then remaining for the 
operator. 

Maintenance — Package boilers of 
this type, because of their basic con- 
struction, generally give relatively 
maintenance-free service —— except- 
ing, of course, inspection and work 
done in a regular plant maintenance 
program. Water-cooled furnaces ef- 
fectively cool furnace gases and pre- 
vent destructive effects of slag-forrn- 
ing oils to the refractory. Soot 
blowers on many units extend the 
entire length of the boiler and make 
tube cleaning easy and effective. 
Simpler water treatment also reduces 
any maintenance troubles. Access to 
the furnace is usually made through 
a door; access to tubes and boiler 
proper is provided for in some cases 
by removable casing panels. All in all 
ease of maintenance is one of the 
more attractive advantages of pack- 
age boilers. 

Performance — Years of depend- 
able service have proved the all- 
around performance of these units. 
Efficiency is good, quality of steam is 
high, and availability is excellent. 

Jumerous tests on many of these 
boilers, and those of Groups I and I], 
have shown that package units are 
consistently capable of producing 
99+ per cent dry steam at efficiencies 
(thermal) often approaching 82 per 
cent. One such test, conducted in 
1949, on a water-tube package boiler 
with a forced-draft air-atomizing oil 
burner, forced and induced draft fans, 
and installed outdoors gave evidence 
of the highly satisfactory perform- 
ance characteristics of these units. 
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a practical new book 
about Electron Tubes 


what they are 
. how they work 
. how they can be used 
. what they can mean to you 


INDUSTRIAL 
ELECTRONICS 


by Andrew W. Kramer 


This new book explains in clear, simple, non- 
technical style the basic principles of electronics, 
and how these principles can be applied in indus- 
try. Electronics has been solving the unsolved 
problems. Whether it is navy beans, opening 
doors at a shadow, or measuring the thickness of 
red-hot steel plates, the electron is the newest and 
most efficient force captured by science. This book 
should be invaluable for the practical mainte- 
nance or Operating executive or engineer. 311 
pages, 229 illustrations, $6.00. 


CHAPTER HEADINGS: Electron Behavior, 
Fundamental Principles of Electron Tube. The 
Simplest Thermionic Tube—the Diode. The Tri- 
ode. Further Aspects of Triode Characteristics and 
Operation. Electronic Generation of Electric Os- 
cillations. Multielement Tubes. Effect of Gas in 
a Tube. Types of Characteristics of Gas-filled 
Tubes. Mercury-pool Tubes. Photoelectric Tubes 
and Cells. Cold-cathode Tubes. Special-purpose 
Tubes. What Tubes Can Do. Electronic Control 
and Regulation. Application of Electron-tube 
Rectifiers. Electronics in Instrumentation and 
Measurement. Industrial Applications of Elec- 
tronic Control. Application of Electronic Regula- 
tion. Electron Tubes in Light Production. Mis- 
cellaneous Electronic Applications. 


Send Your Orders to 
BOOK DEPT. 
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110 SOUTH DEARBORN STREET 
CHICAGO 3, ILLINOIS 











BALDWIN-HILL uses Gwer Cngineering 


to help you keep heat losses down with . 


| CEMENT 


Sa te Here are six outstanding advantages: 


e ONE COAT COVERAGE ... It insulates as it finishes. Easy trowelling 
and quick hydraulic setting save time and labor in application. 
GREATER ECONOMY ... 100 Ib. covers 120 sq. ft. 4%’ thick or 30 
sq. ft. 1’ thick. Low material cost and single coat application provide 
low over-all installation cost. 

NO WIRE MESH... In many instances can be trowelled directly on 
blocks, blankets, or other surfaces, thus saving costly application 
of reinforcement. 

DRIES WITHOUT CRACKING ... Negligible lineal and volumetric 
shrinkage provides freedom from drying-shrinkage cracks. 

NO WEATHER WORRIES... Applied outside, it withstands drench- 
ing rain within two hours of application. 

e PAINTABILITY ... The smooth, firm, crack-free surface is perfect 
for finishing with oil-base or water-base paints. 

For further information, get in touch with B-H Engineered Insula- 


Baldwin-Hill 


Clip on signed letterhead and mail 
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rion Service. 


BALDWIN-HILL COMPANY, 205 Breunig Ave., Trenton 2, N. J. 
Please send complete information on 
POWERHOUSE CEMENT...High adhesion, rockwool, insulating-finishing cement 
! BLANKETS . .. Metal-reinforced, flexible, felted, rockwool insulation 
NO. 1 INSULATING CEMENT... All-purpose, rust-inhibiting, plastic cement 
! 


MONO.-BLOCK Rigid, felted rockwool block—for high and low temperature use 


I 
I 
! 
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POWER ENGINEERING gratefully acknowledges 
the cooperation of the following manufacturers of 
steam generators, package and otherwise, in the 
preparation of this article: 

American Hydrotherm Corporation; Babcock & 
Wilcox Company; Bigelow Company; William Bros 
Boiler & Manufacturing Company; Clayton Manu 
facturing Company; Combustion Engineering-Super 
heater, Inc.; Condenser Service & Engineering Co 
Crotty Manufacturing Company. 

Erie City lron Works; Foster Wheeler Corporation 
Heilman Boiler Works; international Boiler Works 
Company; £. Keeler Company; Lt. O. Koven & 
Brother, inc.; Mund Boilers, Inc.; Murray tron Works 
Petro-Chem Development Company; Riley Stoker 
Corporation; Springfield Boiler Company; Steamaster 
Automatic Boiler Company; Struthers Wells Corpora 
tion; Titusville lron Works. 

Union Iron Works; Vapor Heating Corporation 
Henry Vogt Machine Company; Wickes Boiler 
Company. 











Under load conditions between 45 
and 100 per cent there was a clean 
fire, low excess air requirement, high 
CO, output and a clear stack exhaust. 
A final test showed the unit was 
capable of operation at approxi- 
mately 20 per cent over rated maxi- 
mum steaming capacity with only a 
slight decrease in efficiency. Overall 
maximum efficiency was approxi- 
mately 78 per cent, using a distillate 
fuel oil. 

Another test, this time on a 
smaller unit, resulted in an overall 
maximum efficiency of about 82 per 


| cent. Complete results of this test are 


shown in the table on page 69. 


Obituaries 


Arnold Pfau 


ARNOLD Prav, 79, hydraulic engineet 
and retired consulting engineer of the 
hydraulic department of Allis-Chalmers 
Mfg. Co., died February 8, in Roanoke, 
Ill. He has resided there since his retire 
ment in 1946 

Born and technically educated in 
Switzerland, Mr. Pfau was originally 


| connected with the water wheel builders, 


Esher-Wyss & Co. Later he became chiet 
engineer in the hydraulic department of 
Ruston & Co., Prague, Bohemia 

Mr. Pfau was one of the organizers in 
1904 of Allis-Chalmers hydraulic turbine 
department. He served as consulting en 
gineer for more than 30 years under W. M 
White and later under J. F. Roberts, now 
a vice president of the company. During 
his more than 40 years of active service 
with Allis-Chalmers, he was granted 
many patents relating to design improve 
ments of hydraulic turbines in general 
and their accessories 

Mr. Pfau was identified with major 
impulse wheel installations in this coun 
try, helping to bring about much of the 
present day high efficiencies of this type 
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Candy manufacturing processes at 
WHITMAN’S Chocolates are highly 


boiler pressure 


mechanized. Constant 
must be maintained to operate the vari- 
ous processing equipment which controls 


the quality of WHITMAN'S fine candies. 


Three boilers, each equipped with two 
burners are responsible for generating 
375,000 pounds of steam per day at the 
company’s Philadelphia plant. 


Boiler loads fluctuate widely, due to the 
complexity and operating demands of 
the processing equipment With a mini- 
mum of effort, load fluctuations are eas- 
ily met and boiler pressure held constant 


To insure a continuous flow of heavy fuel 
oil to the burners, a motor driven SK 
Gear Pump is used. Another SK motor 
driven pump and a steam turbine driven 
SK Gear Pump are utilized as standbys 
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Ihe turbine driven unit is especially se- 
lected to protect Operation in the event 


of electric power failure 


Highly viscous Bunker “C” Fuel Oil, pre- 
heated to 90° to 100° I 


the main oil heaters and thence to the 


is pumped to 


burners at proper atomizing and burning 


WHITMAN'S engineers 


temperature 


An integral part of the equipment in- 
stalled in the new and very modern 
power plant of National Brewing Com- 
pany, Baltimore, Md., is the SK Duplex 
Pumping, Heating, and Straining Unit 
shown 


ee te ee. 
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report that SK Gear Pumps have proved 
highly satisfactory in their plant because 


) 


») require a 


1) operate ¢ ontinuously; (2 


the pumps: 
pump oil at even pressures; | 


minimum of maintenance 


Bulletin 17-A covers, in detail, the wide 
range of Gear Pumps manufactured by 
SK. Send for a free Copy 


Phe “package” consists of an SK Duplex 
Suction and a Duplex Pressure Strainer, 
two SK Fuel Oil Heaters, two SK Gear 
Pumps, and accessory equipment 


The unit handles 19 gpm of Bunker ‘¢ 
Fuel Oil at 125 psig. The 
oil suction temperature is 
about 90° F., the oil heater 
outlet temperature is 200° 
F., and steam pressure 


averages 125 psig 


SK “Packaged” Units of 
this type are currently 
in use throughout the 
country in municipal and 
industrial power plants 
and other oil burning 


installations. 


Request complete infor 
mation by writing to the 
address at left 





GARLOCK BITAN Leather Cups, GARLOCK CHEVRON GARLOCK GUARDIAN 
Packings and Gaskets Hydraulic Packings Asbestos-metallic Gasket 


GARLOCK KLOZURE Oli and GARLOCK LATTICE-BRAID Rod 
Grease Seals for Bearings and Shaft Packings 


BITAN* 
~!- CHEVRON’ 
“|~ GUARDIAN* 


KLOZURE* 
LATTICE-BRAID* 


These familiar brond names are registered trade-marks 
belonging to The Garlock Packing Company. They are 
never fo be used as generic terms to designate types of 
products and are properly used only to denote products 
manufactured by Garlock. 
BITAN Leather Packings, CHEVRON Packings, 
ibis GUARDIAN Gaskets, KLOZURE Oil Seals and 
Reg. U.S. Pot. OF LATTICE-BRAID Packings are all exclusive prod- 
ucts of Garlock’s own factories. So, wherever you see 
these trade-marks you can be sure that the products 
with which they are used are of proper design and are 
manufactured to the highest quality standards. They 
will give you long, dependable service. 
Branch Offices in Principal Cities 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


: ® PACKINGS, GASKETS, OIL SEALS, 
A R LO C K MECHANICAL SEALS, 
- RUBBER EXPANSION JOINTS 


For more data circle 559 on Post Card 


OBITUARIES 


(Continued) 


| of hydraulic turbine. He was an expert 
| on butterfly valves and hydraulic turbine 


governors, being a recognized authority 
on speed regulation and related subjects. 

In addition to contributing articles to 
the technical press, Mr. Pfau presented a 
number of papers before the American 
Society of Mechanical Engineers, of which 
he was a member. He will long be re 
membered for his Hydraulic Handbook 
dealing with principles of design and 
practical problems of speed and pressure 
regulation. 

Of high international reputation in his 
day, Mr. Pfau lived through a long and 
interesting span of water power develop 
ment — from a time when water wheels 
of a couple of thousand horsepower were 
considered large to present day achieve 
ments, when 115,000-hp turbines for 
Hoover Dam, and 140,000-hp units for 
the Kemano plant in British Columbia 
were almost taken for granted. 


ENGINEERING BOOKS 


A New Theory of Gravitation, by Dr. Jakob 
Mandelker; First Edition; 25 pages; 534 by 
88% in.; cloth; published by the Philoso 
phical Library, 15 EF. 40th Street, New York, 
N. Y.; 1951. Price $2.75. 


This little book, only 25 pages, develops 
a new theory of gravitation which harmon 
izes with the polar nature of electrostatic 
and magnetic fields. The fundamental prop 
erty of all forces encountered in nature is 
bipolar manifestation. Whether mechanical 
stresses of tension or compression or electric 
or magnetic forces of attraction and repul 
sion, they always evidence themselves in 
pairs of a dual character. One exception, 
however, or one apparent exception, seems 
to exist in gravitation, that mysterious force 
by which masses and material bodies attract 
each other. The correlative force of repul 
sion seems not to exist in gravitation 

In electricity and magnetism we find two 
types of forces, negative and positive. If a 
pair is of the same sign, they repel each 
other; if they are of different signs, they at- 
tract each other. When we try to apply the 
electric and magnetic analogy to gravita- 


| tion, however, we encounter only attraction. 


Along with many others, Dr. Mandelker 
has given this question a great deal of 


| thought. Indeed, his studies along this line 
| have enabled him to put forth not only this 


new theory of gravitation, but also, in 1949, 
a new system of what he calls energy me- 
chanics —a system in which the central 
inertia notion of classical mechanics, the 
Mass M, has been replaced by the superior 
energy concept of matter, MC*. This work 
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ONSIBILITY: 


SINGLE RESP 


Vogt, leading builder of refrigeration con- 
densers, assumes responsibility for engineer- 


ing the unit. Only one purchase order needed. 


SHOP FITTED: 


To cut down field assembly labor. Requires 


no cutting or fitting of pipe. 


Mlustratio: two views of a 35 
ton Condens w prior to partial 
disassembly for sB 


REFRIGERANTS 


Designed for today’s water conservation requirements, and 
to keep refrigeration costs low, the new Vogt Condenser Tower 
meets the need for a proven, readily cleanable condensing unit. 

The Vogt Condenser Tower consists of a multipass 
straight tube condenser, a receiver, an oil trap, a cooling 
tower, and a water pump. Removable cast iron heads permit 
easy cleaning of the condenser tubes. 

Water costs are extremely low since the cooling water is 
recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 

Condenser Tower units are available in capacities ranging 
from 5 to 50 tons refrigeration. Additional information 
will be furnished upen request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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“Ttpe oz TACHOMETERS MECHANICAL 


ENGINEERS 


Longer Instrument Life 
Lower Repair Bills 
New models AO and DO 
Jagabi Hand Tachometers 


with Overspeed Protec- 


tion ire exclusive with 


lames G. Biddle Co. These ONLY BIDDLE 


highly act urate and always 

reliable instruments are e he 
equipped with a sper ial gives you t 

friction coupling that BI” 
minimizes the damaging NEW JAG 

abuse of occasional overt . 
speeding and too-sudden with Automatic 
acceleration if accident Overspeed Protection 


ally used at too-low range 
setting This protection ts 


Write for 
BULLETIN 35-01-PE 





ilso available in the 


Jagabi Tachograph 
FAMOUS Dr. HORN 
HAND TACHOMETER 


Many consider Dr. Horn to be the finest speed measuring 
device obtainable. Gives instantaneous readings of rota- 
tional —or linear and peripheral speeds regardless of the 
direction of rotation. Measures 6 ranges from 25 rpm to 
30,000 rpm. Operates with equal precision in vertical, 
horizontal or slanting position. Simple mechanism. Over- 
speed protection. Low maintenance. Long life. James G. 
Biddle Co. is sole U.S. distributor. 


Write for BULLETIN 35-65-PE 


TWO-IN-ONE 
JAGABI® TACHOSCOPE 


Combines speed indicator and stop 
watch. Replaces “human ele- 
ment’ of error in starting and 
stopping with higher accuracy of 
calculation because Tachoscope 
can be oper ited for longer period. 
High precision instrument for 
measuring machine speeds up to 
20,000 rpm. Frequently used as a 
standard for checking other speed 


measuring instruments Soa 
The high quality stop SPEED MEASURING 
Bl LLETIN. A selection chart 


watch may also be 
| | of Speed Measuring Instruments for specific 
used independently. conditions is a feature of BULLETIN 35-PE 


JAMES G. BIDDLE CoO. 


| James G. Biddle Co. B9Y13 
1316 Arch St., Phila. 7, Pa 


ELECTRICAL TESTING 
INSTRUMENTS 
® 
SPEED MEASURING 
INSTRUMENTS 
& 
LABORATORY & SCIENTIFIC 
EQUIPMENT 


Gentlemen 
Please send me material checked: 


35-O1-PI 35-65-PE 35-PE 


NAME 


JOB FUNCTION 


COMPANY 





ADDRESS 


1316 ARCH STREET, PHILADELPHIA 7, PA. 
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was described in Dr. Mandelker’s book, 
Principle of a New Energy Mechanic, re 
viewed in these columns in 1950. 

In his thinking about gravitation, Dr. 
Mandelker again uses what he calls the en 
ergical point of view, and his premise is that 
radiation is a manifestation of force that is 
directly opposed to gravitation. According 
to Einstein’s most significant findings, every 
kind of energy E manifests the same inertia 
characteristics as material bodies. It possesses 


2 
a mass M of the value M = cin which (¢ 


denotes the velocity of light, as well as the 
limiting value for any velocity. On the other 
hand, every piece of matter contains the 
so-called energy of constitution of the value 
MC*. This concentrated matter energy has 
been interpreted in the author’s work on 
mechanics as be ing of a potential nature. In 
the case of radiation, with the velocity C, 
this energy manifests itself in its kinetic ra 
diational aspect. The smallest imaginable 
quanta radiate out in all directions with the 
velocity of light. 

To say the least, this is an intriguing idea. 
It conforms with the duality principle, the 
bipolar manifestation of forces in nature, 
and if this conception of gravitation as the 
correlated counterforce to the radiation is 
true, it at once solves a problem which has 
baffled astronomers and scientists for many 
centuries. 

This, then, is Dr. Mandelker’s premise, 
that the outwardly-directed radiational force 
is coordinated as the counterforce to the 
inwardly-directed force of gravitation. In 
his book Dr. Mandelker develops the basic 
ideas in their mathematical physical form 
and relationship, and he endeavors, step by 
step, to interpret and verify the presumed 
interconnection between matter energy and 
gravitation. Dr. Mandelker is Assistant Pro 
fessor of Mechanics at the Georgia Institute 
of Technology at Atlanta, and his book is 
well worthy of the consideration of anyone 
endowed with a philosophic turn of mind. 

* * * 
Mechanics, by J. L. Meriam; two vol- 
umes, Volume 1 Statics, Volume 2 
Dynamics; first editions; 6 by 9 in.; cloth 
binding; published by John Wiley & 


| Sons, Inc., 440 Fourth Ave., New York 


16, N. Y.; price $4.00 each. 

Statics, the first of two volumes cover 
ing basic engineering mechanics, inte- 
grates the usual pre-engineering back- 
ground of physics, mathematics, and 
graphics. The author progresses in easy 
stages from fundamentals to advanced 
theory; always he emphasizes the im- 
portance of principles and problems which 
apply them. As a result, 672 practical 
problems, taken from many engineering 
fields, act as a tonic to the reader's think 
ing powers. Answers are given for more 
than half of these problems, and all are 
profusely illustrated. 

Dynamics, the second volume, is a 
sequel and companion to volume 1 and 
follows a similar pattern and emphasis. 
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wo WICKES 


STEAM GENERATORS 
will help heat the 
CATERPILLAR TRACTOR CO.’s 


new plant at York, Pa. 





CONTRACTORS: Consolidated Engineering Company Inc., Baltimore, Md. 
CONSULTING ENGINEERS: Whitman, Requardt & Associates, Baltimore, Md. 


The Caterpillar Tractor Co., one of the world’s largest 
manufacturers of earth moving equipment, will shortly open 
their new York, Pa. plant where several hundred men will turn out 
track assemblies for world famous Caterpillar D6, D7 and D8 Tractors. 
In this modern manufacturing facility, Caterpillar has installed two 80,000 
lb. WICKES steam generators to obtain efficient, economical heat 
throughout the 360,000 sq. ft. structure. These Type R 2-drum 
WICKES boilers have a design pressure of 200 psi. and are equipped 
with economizers and spreader stokers. ¢ ¢ WICKES can fill 
your requirements for steam generators up to 250,000 Ibs. per hour and 
1000 psi. — all types of multiple drum boilers, adaptable to any stand- 


ard method of firing: oil, gas, underfeed or spreader stoker. 


Consult your nearest WICKES representative or write us today ea il 
for descriptive literature. 


WICKES 





THE WICKES BOILER CO., SAGINAW, MICHIGAN © pivision oF THE WICKES ConPoRATION 
RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Denver ¢ Greensboro, N.C. 


H * © Indi 





L polis * Los Angeles * Memphis * Milwaukee * New York City © Pittsburgh * Portland, Ore. * Saginaw « Springfield, Ill. * Tampa 
Tulsa * Washington, D. C. 
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DETROIT EDISON RELIES ON 3 G-E BOILER FEED PUMP MOTORS IN THEIR MODERN CONNERS CREEK STATION BECAUSE... 


New G-E Boiler Feed Pump Motors 


Are Custom-built for Power Stations 


Ye, can pul youe confidence m 
Peers 


Here’s a motor designed especially for boiler feed 
pump service. It’s a revolutionary design . . . with 
modern styling . . . operates quietly . . . directs dis- 
charge air away from personnel . . . conserves valu- 
able floor space in power stations. 

UNIQUE VENTILATION SYSTEM permits closer 
parallel spacing of motors . . . prevents recirculation 
of heated discharge air . . . improves personnel com- 
fort. Air entering sides is discharged high above end- 
shield away from adjacent motors and personnel. 
STREAMLINED ROTOR construction prevents “siren” 
effect—built-in air deflectors and large discharge 
chamber cut over-all noise level. 


DUAL LUBRICATION SYSTEM combines the ad- 
vantages of force-flood lubrication and self-lubricated 
oil rings . . . gives extra protection . . . assures long, 
reliable bearing life. 

COMPLETE 360 DEGREE ENDSHIELD supports bear- 
ing from top as well as bottom . . . assures continu- 
ous, accurate bearing lineup. Both endshield halves 
are sturdy ribbed castings. 

For more information contact your G-E representa- 
tive or write for Bulletin GEA-5813 to General 
Electric Co., Section 753-2, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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Kinematics is treated separately from 
kinetics, but for easy reference the study 
of motion is divided into the same 
categories used in the section on force, 
mass, and acceleration. Emphasis is on 
the direct use of the equations of motion, 
although the inertia-force method is 
described and used alternately. The work 
energy chapter stresses the type of prob- 
lem for which this method is superior to 
the other by the use of the force-mass 
acceleration equations. The treatment of 
impulse and momentum leads to the in- 
teresting subject of variable mass which 
is illustrated with problems on rocket 
and jet propulsion. An introduction to 
mechanical vibrations and other cyclic 
motions is presented in the last chapter 
on periodic motion 
* * * 

Cooling Towers by J. Jackson. Size 6 by 10 
in.; illustrated; cloth bound; 104 pp includ 
ing index. Published by Butterworths Scien- 
tific Publications Ltd., copies available from 
Butterworth & Co., (Canada) Ltd., 1367 
Danforth Ave., Toronto 6, Ontario, Canada. 
Price $3.50. 

This handbook on mechanical-draught 
water cooling towers should be of particular 
interest to the non-specialist who may be 
placed in a position requiring knowledge of 
cooling tower construction and operation. 

Several methods of water cooling are cov- 
ered briefly, even though this book is chiefly 
concerned with the mechanical-draught tow- 
ers. An entire chapter is devoted to Merkel’s 
total-heat theory. Another chapter outlines 
the use of serrated wooden grid packing in 
towers, with a short example of design prob- 


lems. Tower testing is also covered in the 


text. 


Based on the reverse re lationship of cool- 


ing hot gas and cooling water with air flow, | 


hot gas cooling towers are dealt with in one 
section of the book. 

The appendix carries such items as the 
derivation of the total-heat equation, dis- 
cussion of wet-bulb temperature, compari- 
sons of tower types, and economic factors in 
cooling water industrially. 

* * * 
The Nature of Some of Our Physical 
Concepts, by P. W. Bridgman; First 
Edition; 64 pages; 6 by 914 in.; cloth. 
The Philosophical Library, 15 East 40th 


St., New York, N. Y. 1952. Price $2.75. | 


This is a book for those having a 


| 
philosophical turn of mind; those who | 


wonder and speculate about the ultimate 
reality of things. For some time Dr. 


Bridgman has been interested in a more | 
articulate analysis of what he calls the | 


‘paper and pencil’’ and ‘‘verbal’’ com- 
ponents of some of our physical concepts. 
He has, he says, become increasingly ap- 
preciative of the importance of the role 
which our verbal demands play, not only 
in the structure of our formal theories, 
but also as a tool capable of suggesting 
new experiments 

The material in this book formed the 
content of a series of three lectures which 
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EVERLASTING 


Boiler Blow-off Valves... 


Teamed Up For 


“EVERLASTING” 
Service 


The unique service qualities of EVERLASTING Blow-off Valves have long 
been demonstrated in boiler-rooms throughout the country. Now their su- 
perior design features have been teamed up in these EVERLASTING 
Duplex Blow-off Units. 


HERE’S WHAT YOU GET WITH THESE DUPLEX UNITS 


Valve shown on left of unit Valve shown on right of unit 

@ Lever- or wheel-operated types— —@ Straight-way or angle types to 
as you desire select from 

© Unrestricted flow — straight- @ Strength to withstand repeated 
through is ; ; shock of blow-off force 

7 ne oe eo—aal-grind Exceptional resistance to erosion, 
a , , abrasion and rust 

e Drop-tight seal—improving with 
use 

@ Non-wedge action — no sticking, 
no jamming @ Positive action, self-cleaning 

Not only do these EVERLASTING Duplex Blow-off Units provide an 

absolutely drop-tight seal — they are so constructed that long an repeated 

operation will not affect this tightness. Other Duplex Units for varied re- 

quirements are shown in our Bulletin. 

Either valve of any EVERLASTING Duplex Unit can be supplied separately. 


But for boiler blow-off applications, zny one of the complete EVERLAST- 
ING Duplex Units assures absolute safety — at low maintenance cost. 


@ No pockets to permit lodgment 
of solids 


Ask your distributor — or write directly to us — for complete information. 


EVERLASTING VALVE CO., 49 FISK STREET, JERSEY CITY 5, N. J. 


verlasting Valves 


Trede-Mark *‘EVERLASTING’' REG. U.S. PAT. OFF. 


Zor everlasting protection 
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a new electronic 
feedwater control! 


electronic null control operative even 
balance remote operation on cold boilers 


pressures up 


to 2500 Ibs. 


positive valve drive 


re —cannot freeze 
2 EE Gp 


THREE ELEMENT CONTROL SYSTEM 
mercury-less measuring 


relate Migelitiultsiielamicls 
flow and level 


1, 2, or 3 element 
aolaligel Moh Zell (ele) 


HAYS Electronic Feedwater Control 


One, two, or three element control systems for all boilers, large and 


small, even under the most severe operating conditions. Ges Anclyzers + Draft Goges 

sg ott 2 : Combustion Test Sets ¢ COs ; 
Existing instruments can be used — steam flow meters, water flow Siinats wssbary ws uate 
: tronic "y corders 


Automatic Combustion Control 
Boiler Panels + Hays-Penn Flowmeters 
Verifiow Meters ond Veritrol 


Electronic Flowmeters 


and level meters. 
, : : , Electronic Feed Water Control 
Buoyant float level measuring unit with torsion tube — no seals or proce scien ac ame 
packing. Direct measure of level. No blow-down necessary for start up. 


Bellows type flow measuring unit — no mercury. Overpressure pro- 
tection — convenient range change. 

Electronic controller for speed of transmission and accuracy of con- 
trol. Independent adjustments for effects of steam flow, water flow 
and water level. 


Fast, electronic rebalancing recorder. Continuous integration. ORATION 
Write today for full information on the Hays Electronic Feedwater 
Control System Bulletin 52-1073-221. MIC AN CITY 7, INDIANA 
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Dr. Bridgman gave at the University of 
London in the spring of 1950. In the first 
one, he considers the general operational 
approach, the consequences of an opera- 
tional analysis with regard to the field 
concept, the concept of empty space, and 
of the nature of light. The second and 
third lectures involve the fundamental 
concepts of thermodynamics and the 
phenomena of conduction of electricity 
in massive conductors 

Professor Bridgman is professor of 
physics at Harvard University and a 
winner of the Nobel Prize 

~ . * 

Writing the Technical Report by ] 
Raleigh Nelson; third edition; size 6 
by 9 in.; 356 pp; cloth bound; published 
by McGraw Hill Book Co > Inc ° 330 W 
42nd St., New York 36, N. Y.; price 
$4.50 

Since a report is a communication of 
information, the person preparing the 
report should convey this information 
to the reader in best-organized manner 
possible. A report, says the author, 
should consist of the following parts 
title page, synopsis or abstract, table. of 
contents, introduction, body, and ap 
pendix. These fundamental steps for 
preparing technical reports are listed and 
elaborated upon in this book 

The book is divided into four parts 
First, design and composition of the 
report are considered. Next, the text 
gives specific directions for the setup of 
both long and short form reports. The 
third part outlines a systematic procedure 
fer the critical examination of a report 
The fourth part presents a 16-week course 
in report writing which can be used as 
a basis for classroom purposes or as a 
guide for study for those in practice who 
wish to enlarge and clarify their apprecia 
tion of the fundamentals of report 
writing 

* * * 

Modern Pyrometry by ©. H. Campbell. 
Size 514 by 81% in.; 150 pp including index; 
illustrated; cloth Saou Published by the 
Chemical Publishing Co. Inc., 212 Fifth 
Ave., New York 10, N. Y. Price $4.00. 

This book describes the principles of py- 
rometry and new pertinent developments 
It has been written primarily for the metal 
lurgist; however, engineers, chemists, manu 
facturers and technical workers who use high 
temperatures will find it useful. 

Among the topics covered are the types 
and uses of thermocouples, lead wire and 
protection tubes; temperature indicators, 
recorders and controllers; resistance ther- 
mometers, mercury and bimetallic systems; 
applications, care and maintenance of pyrom- 
eters. The book also lists a glossary ot terms 
used in automatic control and many refer- 
neces to the latest deve lopme nts 

The appendix carries tables for the con 
version of deg. F to millivolts for thermo- 
couples containing diffe rent combin tions of 


netals. 





RELL 


@ SINGLE HANDWHEEL CONTROL! 


Geared turning plate is in constant contact with the seat, cannot 
become loose or fouled and is fully controlled by 2% turns of the 
single handwheel. 


@ CLEANED UNDER FULL FLOW! 


Either of two large interchangeable basket strainers can be re- 
moved for cleaning without flow shut-off. 


@ ONLY ONE STUFFING BOX! 


Designed for minimum pressure drop and low maintenance, the 
R-S Duplex Strainer is available for nearly all liquids in 4-inch 
to 24-inch pipe sizes. Has no equal for efficient heavy industrial 
service. 


Call your local R-S Engineer or write direct 


R-S PRODUCTS CORPORATION 


4600 Germantown Avenue « Philadelphia 44, Pa. 


An S. Morgan Smith Company Subsidiary 
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Your principal source 


oF 


Removable packing 
box Goge Valve 


Mercury Lamp 
Gage Illuminator 
for extra-clear 
and distant 
reading 


Recommended for con- 
ditions where gages 
ore 40 ft. or more from 
operating level, or for 
extra bright meniscus 
image. See cut at right. 


Welded forged steel 
Water Column for 
pressures to 900 psi 


Reliance Water Columns for any working steam 
pressure assure you the utmost in dependability. 
High and low water level alarms are available on 
columns for pressures to 900 psi. Standard and 
special columns and complete safety gage equip- 
ment are made for pressures to 2500 psi. 


The Reliance Gauge Column Company 





ern Water Columns 


and Water Gage Equipment- 


Steam Alarm 
Whistle 


Hood with 45° 
angle mirror 
— hinged for 
easy cleaning 


Flat glass Gage 
Insert—forged 
steel body 














5902 Carnegie Avenue Cleveland 3, Ohio 
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Fuels and Combustion, by Marion L 
Smith and Karl W. Stinson; first edition; 
340 pages; size 6 by 9 in.; cloth binding 
published by McGraw-Hill Book Co, 
Inc., 330 West 42nd Street, New York 
36, N. Y.; price $6.50 

This textbook has been written to 
present to undergraduate engineering stu 
dents and to engineers fundamental and 
factual information concerning solid, 
liquid, and gaseous fuels and the problems 
associated with their combustion. The 
general topics of fuel technology and the 
relationships of air, fuel, combustion 
products, and the heat released, are 
presented, the better to understand the 
problems involved in the application of 
combustion to furnaces, heaters, oil and 
gas burners, reciprocating internal-com 
bustion engines, gas turbines, and rockets 
Fundamental concepts of modern theories 
of oxidation are covered in an easily 
understood manner. While the book was 
developed for use in a fuels and combus 
tion course which would follow funda 
mental thermodynamics and precede the 
application courses of steam power, 
internal-combustion engines, and heating 
and ventilating, it is so written that it 
can be used as a text at other levels by 
omitting certain sections. The eight main 
sections of the book are: fuels, stoichio 
metric analysis, thermochemical analysis, 
the process of combustion, physical prop 
erties of fuels, gas and oil burners, coal- 
burning equipment, and combustion in 
engines. A list of questions are included 
at the end of each section 

Since many aspects of this subject have 
been studied intensively for many years, 
the authors have made liberal use of and 
reference to the widely diversified licera 
ture in the field in their effort to present a 
modern, concise, and yet fairly compre- 
hensive treatment of fuels and com- 
bustion 

* * * 


North American Combustion Handbook. 
Size 6 by 9 in.; 322 pp including index; 
illustrated; cloth bound. Published by the 
North American Manufacturing Co., 4455 
East 71st St., Cleveland, Ohio. Price $2.00 
plus postage. 

This book is a basic reference on the art 
and science of industrial heating with gaseous 
and liquid fuels. The opening chapter pre- 
sents the elements of combustion in simple 
language. 

A section is given to the important sub- 
ject of combustion analysis; this includes 
exemplary computations and material on 
flue gas analysis. 

One of the factors that comes to mind in 
the design or operation of systems using 
liquid or gaseous fuels is the losses incurred 
by their flow. This is treated along with the 
underlying mechanics of flow. 

Appendix contains many helpful engi 
neering tables. Glossary carries many terms 
common to study of combustion serving as an 
aid in understanding the related language. 
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CATALOG LIBRARY 


(Continued from page 116 


valuable source book of ideas for control 
station planners. Bailey Meter Co. 


215 Control Centers — This 31-pp 
application booklet (B-5621) on control 
centers stresses the case for centralizing 
all controls of an entire system in one 
group ol enclosures. Discusses the charac- 
teristics of control centers that make for 
flexibility of use, ease of servicing, safety 

Three ty pes are described, and the various 
electrical components that make up typical 
units are illustrated. A three-step building- 
block system of planning control centers is 
given. Westinghouse Klectric Corp 


216 For Combining Control Sig- 
nals — The improved design of company’s 
Ratio Totalizer is described and pictured 
in &pp Bulletin 5452. This simplified ver- 
satile mechanism is a pneumatically oper- 
ated control for combining Input control 
pressures and spring forces, and producing 
an output control pressure based on addi- 
tion, subtraction, multiplication, division 
or other functions. Hagan Corp 


217 Control Equipment — Catalog 
003, 32 pp, presents company’s equipment 
for the control of liquids and guses for 
water and sewuge works, powel! and process 
industries. A well illustrated booklet, it 
lists many types of controllers, gages, 
manometers, valves, venturi tubes. De- 
scriptions of the units, their operating 
characteristics, construction details, mount- 
ings, specifications and other data in- 
cluded. Simplex Valve & Meter Co. 


218 Control Systems — This litera- 
ture describes and illustrates control sys- 
tems designed especially for the power 
industry. Shows how new developments in 
control systems contribute to. efficient, 
economical operation of power generating 
stations. Panellit, Inc 


PUMPS, PUMPING 
219 Centrifugal Pump Handbooks 


— Two instruction booklets covering the 
installation, Operation and repair of com- 
pany’s single-stage single-suction and 
multi-stage ce:erifugal pumps are availa- 
ble. Suggest regular inspection procedures 
and include pages lor maintenance records, 
Also provide handy tables explaining how 
to locate trouble and listing causes and 
cures. Bulletin OSX7813, 24 pp, covers 
single-stage pumps; Bulletin OSX7780, 48 
pp, covers the multi-stage pumps. State 
choice or both. Allis-Chalmers Mfg. Co 


220 Rotary Pump Service Manual 
— The installation, operation and main- 
tenance of rotary pumps are covered in 
12-pp Service Manual 100-2. Subjects 
discussed include installing of foundation 
bolts, alignment, supporting vertical 
pumps, grouting, piping, suction lines, hot 
liquid pumps, rotation, packing, disman- 
tling, reassembly, starting, operation and 
standing idle. Warren Steam Pump Co 


221 Condensed Pump Data — 
Form 4383-J covers more than 20 types 
of general service pumps, rotary pumps, 
sump and drainage pumps, condensate 
units, self-priming units, stainless steel 
pumps and high pressure pumps. In easy- 
to-find tabular form, each model is pic- 
tured along with its characteristics, appli- 
cations, features and references to specific 
literature providing further information 
Goulds Pumps, Ine. 
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You Get Trustworthy 
Liquid or Gas Cooling 


With Great 


Cooling Water Savings 


from the 


NIAGARA AERO 
HEAT EXCHANGER 


@ You can cool air. vas, water, 
oils, chemicals, electric and 
power and process equipment, 
engines, mechanical processes 
with lower cost and really accu- 
rate control of temperature with 
the Niagara Aero Heat Exchanger. 

You are assured of uniform, 
constant production and quality 
from any process . . . steady, re- 
liable operation... lower cost for 
more dependable cooling. You 
can have closed system cooling 
with freedom from scale, dirt, 
corrosion and maintenance 
troubles. You can accurately coo! 
more than one type of liquid with 
one machine. 

The Niagara Aero Heat Ex- 
changer uses atmospheric air to 
cool liquids and gases by evap 
orative cooling. You can remove 
heat at the rate of input to keep 
accurate control of gas o1 liquid 
temperature, You can put heat 
back into the System to save the 
losses of a “warm-up” period or 
to equalize the effect of load 


variations. 


Great savings in cooling water 
and savings in piping, pumping 
and power return the cost to you 
quickly. The Niagara Aero Heat 
Exchanger can save you approx 
imately 95° of your cooling wa 
ter cost. Write for Bulletin 120. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. E, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities of U. S. and Canada 
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_ PREMIER D 


Fa PNR BBL ee 


The Economizer with the “Diamond” Design 


Here are the four major values in 
the “diamond” shape of the Green 


Fuel Economizer: 


.. Streamline flow of flue gases 
gives minimum draft loss 


..Finned tubes give maximum 
heating surface in given space 

.. Staggered tube arrangement 
permits easy inspection 


.. Minimum soot collecting sur- 
face is thoroughly cleaned by 
Green’s “Special” Soot Blowers 


Green Premier Diamond Economizers are available in either 
cast iron tube construction (Type 25) or steel tube construction 


(Type 12). 


Pressure parts are rugged and joint flanges independent of sup- 


port flanges. 


Green Fuel Economizer’s 
reputation of 60 years as- 
sures you of satisfactory per- 
formance and quality. Send 
for Bulletin No. 169. 


THE 


C 


Fuel £&. conomizet > 


COMPANY 


ECONOMIZERS © FANS @ AIR HEATERS © CINDERTRAPS | 


FGREEN 


INC, 
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222 Controlled Volume Pumps — 
Bulletin 351, 16 pp, describes company’s 
air-powered controlled volume pumps 
designed to pump practically any liquid 
in measured volumes accurate to within a 
fraction of L per cent. Pumps are recipro- 
cating, positive displacement plunger 
types. Cross-sectionals show design and 
operating details. Controls and typical 
automatic feed systems are discussed 
Milton Roy Co 


223 Boiler Feed Pump — A barre! 
type boiler feed pump for high pressure, 
high temperature service and designed to 
go on the line quickly without preliminary 
warm-up, is the subject of 12-pp Bulletin 
1525. Fully illustrated text explains auto- 
matic operation of hydraulic thrust bal- 
ance incorporated in this pump. De Laval 
Steam Turbine Co. 





Postage-free cards for 
ordering catalogs and 
bulletins are provided 
on pages 37 and 116 











224 For Controlled Volume Pump- 
ing — Bulletin 300, 24 pp, describes Pul- 
safeeder piston-diaphragm pumps, stress- 
ing their no-stuffing box feature and 
noting that although basically a pump, this 
unit can do the work of a feeder, meter, 
instrument, filling machine, proportioner 
and sampler. Process Equipment Div., 


| Lapp Insulator Co., Ine. 


225 


Boiler Feed Pumps — Bulletin 
109, 16 pp, illustrated in color, describes 
centrifugal pumps for boiler feed service 
Pictures construction and major parts, 
floating seal incorporated. Capacity data 
and vapor pressure tables included. Pacific 


| Pumps, Ine. 


PACKINGS, GASKETS, SEALS 


226 Packings and Gaskets — Cati- 
log P-100C, 32 pp, covers 95 most popu- 
lar packings and gaskets in company’s 
line, furnishing details of construction 
servi ec TEC ymmendations and size informa 
tion. Includes charts showing specific rec- 
ommendations for a wide variety of appli- 
cations. Packing Div., Raybestos-Man- 
hattan, Ine. 


227 Seals for Bearings — Complete 
information on manufacturer’s Klozure 
oil in grease seals for bearings is available 
in 100-pp Catalog 10. Fully illustrated in 
color, pictures all types of these seals, 
typical applications and lists sizes and 
part numbers. Also describes mechanical 
yressure seals for rotary shafts. The Gar- 
oak Packing Co. 


228 Manual on Packings — Con- 
taining 84 pp of engineering and ordering 
information, Catalog 40 covers packings 
for practically every service. Includes 
packaging recommendation charts, con- 
version tables. The Belmont Packing & 


| Rubber Co. 


229 Packings for the Power Plant 
— Designed as a quick-reference aid, one 
feature of this compact 6-pp guide is a 
flow sheet of a rudimentary industrial 
power plant with each unit keyed to the 
proper packings and gaskets. Illustrated. 
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from Purifiers, Separators, ee 
‘ 
Water Heaters, Flash Tanks, me : 
Desuperheaters, Heat x as 
Exchangers, Evaporators, "hg : 4, 
Vacuum Pans, Continuous . ie, 


Blow Down Systems 


* 


...if pays to use 


ARMSTRONG COMPOUND STEAM TRAPS! 
Because: 


1. They provide automatic drainage of condensate or boiler carryover 
loads too big for ordinary traps to handle (up to 300,000 Ibs/hr). 
Armstrong cast semi-steel 
compound trap draining . They are relatively small size—the No. 237 compound trap is only 
coils of large storage type twice the height and size of the largest Armstrong standard trap, yet 
hot water heater. has many times the capacity. 


3. There are cast or forged models for any pressure up to 600 Ibs. 
SEND FOR 4. They are simple, dependable and trouble-free—the inverted bucket 


pilot mechanism is the same as the mechanism in standard Armstrong 
ar traps, proven in thousands of installations. This mechanism plus a 
; simple piston and large main valve is all there is to it. All parts are 

3 made of special wear-and-corrosion resistant steels. 


BULLETIN . . They are easy to install. 


. They can be completely overhauled without removing from the line. 


For complete information 
ask for 8-page bulletin, No. 
215 ... explains and il- 
lustrates operation and in- 
stallation of Armstrong Your local Armstrong Representative is fully qualified to answer your 


pete ae ge Mgr wy ~ questions about these traps and their use. Give him a call, or write: 
' nm . 


— li- 
— ARMSTRONG MACHINE WORKS 
: 810 Maple St., Three Rivers, Michigan 


. They are moderately priced. 


. They are guaranteed to give complete satisfaction. 
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r with less air 
more thoroug" 
job—that $ 
jet offers. 
save you 


More powe 
for a faster, 
tube cleaning 
what the new Roto 


. Sen 
R-105 for full details. 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Avenue, Newark 1, N. J. 
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Includes construction information, sizes 
Johns- Manville 


230 Long Wearing Piston Packing 

— Form 4502, 8 pp, presents composition 

cups for ser ty pistons of air and hy- 
| draulic cylinders and reciprocating pumps 
Engineering information covers properties 

textures, temperature and pressure dats 
| sizes. Darling Valve & Mfg. Co 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


231 Safety Valve Engineering Data 
— How company’s safety valve works 
and its operating advantages are explained 
in Bulletin 707. Includes dimensions on 
valve types, and also tables on superheat 
correction factor. Manning, Maxwell « 
Moore, Ine. 


| 232 Check Valves — Twenty-pp Cat- 

| alog 30 presents company’s line of tilt- 

| ing-dise check valves made in iron, bronze 
and steel for working pressures to 3000 
psi. Explains operating principle of tilting 
dise construction, discusses closing without 
slam, reduced loss of head, other advan- 
tages. Includes construction details, sizes 
The Chapman Valve Mfg. Co. 


233 Valve Specialties — Included in 
90-pp Catalog A-50 is ordering and en- 
gineering information on automatic pres- 
sure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strain- 
ers; lever, float and motor operated valves; 
pilot valves; back pressure, relief and non- 
return valves, steam trap and air vent; 
liquid level controllers; solenoid valves 
Davis Regulator Co. 


234 For Quick Valve Selection — 
Here’s a 20-pp catalog digest providing 
ordering and application information on 
gate, globe, angle and check valves in 
bronze, iron, cast and forged steel con- 
struction, also valve accessories and parts. 
Illustrated and thumb indexed, includes 
pressure-temperature chart. The Ohio 
Injector Co. 


235 General Service Valves — Bul- 
letin L-160, 16 pp, deseribes and illus- 
trates design and construction of com- 
pany’s quick-operating valves, explaining 
their application to blow-off service and 
on chemical process, soot blowers, water 
column blow-down, and other types of 
| pipe line. Everlasting Valve Co 


236 Cast Steel Valves — This 56-p; 
catalog on cast steel valves includes in- 
formation on globe, angle and check valves 
in 300, 600, 900 and 1500 Ib pressure 
classes. Parabolic disk valves for eo or 
motor control of volume are also described 
In addition to standard information on 
construction features, dimensions and 
weights, the booklet contains complete 
data on material specifications, prepara- 
tion of welding ends, flange facings, and 
pressure-temperature ratings. Iedward 
Valves, Inc 


237 Gate Valves — Literature is 
available on cast steel outside-stem-and- 
yoke gate valves; also on bronze, iron, 
steel and corrosion-resisting valves in a 
variety of types. The Wm. Powell Co. 


238 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all 
| valve wheels. Babbitt Steam Specialty Co. 
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DO YOU HAVE 
THESE METERING 
PROBLEMS? 


TRANSMITTER 





TOXIC OR FLAMMABLE FLUIDS 
CORROSIVE FLUIDS 

DIRTY FLUIDS 

VISCOUS LIQUIDS 

WIDELY FLUCTUATING FLOW 


INSTRUMENT 


electric 
metering system 


offers a practical solution to DIFFICULT FLOW MEASUREMENTS 


RESTRICTS DANGEROUS FLUIDS... 
to short lead lines and small measuring chamber in 
pneumatic transmitter—keeps dangerous or high 
pressure fluids out of control rooms and mercury- 
type meter bodies. 


CORROSION RESISTANT MATERIALS... 
can be furnished for measuring chamber to meet 
requirements of almost any fluid. Corrosive fluids 
do not come in contact with any other part of meter. 


LITTLE MOVEMENT OF LINE FLUID... 
in lead lines and measuring chamber is required 
for full range. Dirt is not drawn in to clog meter 
and cause failure or inaccuracies. 


LINE FLUID AND MEASURING CHAMBER 

AT SAME TEMPERATURE... 
When measuring hot liquids which are very viscous 
at room temperature, transmitter may be mounted 
on flow line to keep temperature of liquid in 
measuring chamber and flow line the same. 


FAST ACTING... 
meter body does not require large movements of 
mercury or oil— follows all flow, no matter how 


erratic or fluctuating. 





OTHER ADVANTAGES..- 
ELECTRIC TRANSMISSION 


i be sen 

information can Ra 

rene Electric meter a a 

from flow differential measu ry 
of uniformly graduated scales 4 


ous INTEGRATION . - - 


t any reasonable 


acts square root 
permitting use 


arts. 


CONTINU Republic electric 
the exclusive hep n- 
ne es i cooestindl and control of expe 
inte 


sive fluids. 


REMOTE READING INSTR 


ders, 
ich include recor 
paecrs can be mounted sepé 


desired. 





UMENTS..- 
tors and indi- 
nt or together, 48 








WANT MORE INFORMATION ? 


A new bulletin describing the Pneumatic 
Electric Flow Meter and its applications is 
available at no cost or obligation. Send 
for Bulletin 704. 


REPUBLIC FLOW METERS Co. 


2240 Diversey Parkway, Chicago 47, Illinois 
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239 Solving Steam Trap Problems 

This 36-pp catalog on steam traps con 
tains specifications and capacities on steam 
traps float traps, air release valves and 
pipe line strainers. Tells how 
condensation loads and select traps lor ill 
including unit heat 
sub 


to cak ul ile 


classes of equipment 

ers, jacketed kettles 
merged surfaces, steam mains 
drips Crives pointers on how to install and 


traps. The V. D. Anderson Co 


autocla 


and he cle I 


service 


240 Steam Trap Book Catalog J 
14 pp, serves as a manual of trapping prac 
tice. Includes a catalog section giving p yhys 
ical data and prices on cast semi-stec l and 
forged steel inverted bucket steam traps 
compound steam traps and ball float air 
ind air relief traps; a handbook section 
how to ealeulate 


seloet 


explaining ondensat 


loads and traps fe ll classes 


All requirements for efficient, s 


equipment; a maintenance section explain- 
ing trap ‘nstallation, trouble-shooting and 
repair. Armstrong Machine Works. 


241 Steam Trap Reference Manual 
- Bulletin T-1740, 24 pp, tells why and 
where steam traps should be used; explains 
desirable trap features. Advantages of 
company’s impulse steam traps are de- 
scribed, their operation illustrated. How 
to figure trap sizes and how to size con- 
densate return lines are told and capacity 
and pipe dimension charts and thermody- 
properties of saturated steam 
Yarnall-Waring Co. 


namie 
included 


242 Steam, Air and Gasoline Traps 

IHlustrated C italog 7! 51, 32 pp, provides 
capacity tables, installation diagrams and 
t section containing data, charts and for- 
mulas for determining proper size trap for 


afe and economical service are met with | 
good measure in GOODALL Rubber EXPANSION JOINTS... 


of long experience and uncompromising craftsmanship. 


Wide Selection: Three 
Five Styles 


lar. All sizes 


types 


From 34” 


Ease of Installation: Light in weight; retaining 
aligned and bolted; no extra gaskets required between flanges. ‘ 


“Flang-Lok”, 


‘Flang- | 


Lok” Joints are especially easy to install. 


Long Service Life: Operate with long-lasting efficiency at higher working 


pressures; actually “thrive” 


resistance to abrasive wear; and cannot corrode. 


under continuous flexing; offer exceptional | 
Where oil or other 


rubber-deteriorating agents are present, synthetic linings are used. 


Send for Special Expansion Joint Booklet, or Contact Nearest Branch 


Other Geodal! Products for industrial service include Steam, Air, Water, Oil and Welding 
Hose; Bulk and Package Conveyor Belting; Corrosion-Resistant Pipe and Duct; Protective 
Linings for all types of metal equipment, Waterproof Clothing and Footwear 


* GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
New York « Boston « Pittsburgh - Chicago - Detroit + St. Poul - 


Branches: Philadelphia - 


Son Francisco - Seattle - Portiond » Salt Loke City - Denver - 


Houston + Distributors in Other Principal Cities 


Goodall Rubber Company of Canada, itd., Toronto. 
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products | 


Right Angle and Sleeve. | 
Single Arch, Multiple Arch, Tapered, Offset and Rectangu- | 
I. D. to 96” I. D. For pressure, vacuum or both. 


rings or flanges quickly 





Los Angeles | 


specific applications. Covers the rmostatic 
steam traps for pressures to 225 lb, expan 
sion steam traps, weight operated traps 
for steam, air and gasoline also piston- 


operated traps. W. H. Nicholson & Co 


243 Piping Pointers — This is com- 
pany’s highly popular 36-pp manual! 
covering fundamentals of sound piping 
practices. Discusses various types of valve 
designs and how each should be used 
Pictures and names more than 80 fittings 
and contains illustrated how to-do-it fea- 
tures. Includes 8 pp valve selection guide 

Crane Co 


244 
pp Catalog 
ot unions of all types 
fittings. It describes and illustrates special 
features. Dart Union Co 


245 Handbook on Fittings, Flanges 
— Catalog wf-1950, 68 pp, offers working 
information on st steel 
welding fittings and forged steel flanges 
Includes dimensional thread 
standards and threading practice; service 
pressure ratings, physical and chemical 
requirements. Grinnell Co., In 


Unions and Fittings — Twelv: 
50 covers manufacturer’s line 


elbows, tees and 


imless « irbon 


toler inces, 





It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on post card on page 116 











246 Duplex Strainer — This liters 
ture describes company’s Duplex strainer 
with single handwheel control. Shows how 
it is designed with only one stuffing bos 
and can be cleaned under full flow. R.S 
Products ¢ Jorp 


247 Data on Strainers 
types of pipe line strainers for all purposes 
in sizes from 1% to 36 in. are described and 
illustrated in 16-pp Manual 951. Summar- 
izing important developments, booklet 
carries information on factors to consider 
in selecting a strainer for a specifie appli 
cation. J. A. Zurn Mfg. Co 


248 Rubber Expansion Joints 
This 12-pp catalog presents advantages 
and applications of a line of rubber expan 
sion joints. Standard, tapered, multiple 
arch and offset spool type joints are de- 
pictured, also. sleeve type 
joints. Includes dimensions, suggestions 
for installation and maintenance Typic al 
installations are pictured and diagrammed 
Goodall Rubber Co 


BOILERS, GENERATORS 


249 Improved Steam Generator 
Bulletin 2000, 28 pp, explains advance de 
sign features that distinguish this manu 
facturer’s generator from other unit steam 
Describes and illustrates en 
component fea 


- Several 


scribed and 


generators. 
gineering differences of 
tures. Also shows how 
are constructed, assembled and 
Another 


components 
tested 


these 


section gives data, and dimen 





a 


Where fluctuating load | 
is the problem... 


gearturbines can handle it! 


and reliable speed-reduction unit solidly coupled to a 
Type E turbine. Each gearturbine is mounted on an 
extremely rugged base, fabricated of heavy steel plate 
which forms the oil reservoir. This arrangement sim- 
plifies mounting and installation. It provides operating 


Process requirements in the evaporator room of the 
Masonite Plant, Ukiah, California, called for a variable- 
speed pump drive to provide for fluctuating load con- 
ditions. Steam was available. In the words of this user: 
“Westinghouse Type E, Close-coupled Gearturbines 
were selected since the pumps had to operate at rela- 
tively low speeds, and the higher efficiency inherent in 
the high-speed turbines was desirable. In operating 
performance, these turbines have proved the most effi- 
cient and economical solution to our problem.” 

Also in the evaporator room, the Masonite Company 
selected four Westinghouse Type E Turbines to drive 
the boiler feed pumps. These turbines provide an eff- 
cient, trouble-free drive which can be driven by the 
existing steam supply. Motor-driven units are used 
as stand-bys. 

This use of both types of Westinghouse Turbines is 
the kind of over-all unit responsibility that actually 
makes your job of purchasing, installation, and main- 
tenance easier . . . more dependable. 

Wrapped up ina single package is a compact, rugged, 


stability never before available. 

Get the full story on the broad Westinghouse 
turbine line. Book B-4346 clearly explains the appli- 
cations, refinements and distinct standard features 
of Westinghouse Gearturbines. Call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J-50539 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 


Ss 


regard] 
. es 
Source : Ss 


& TIERNAN 


COMPANY, INC. 
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sions and standard and accessory equip- 
ment for the units which range from 20 to 
6000 hp, for pressures to 250 psi. Preferred 
Utilities Mfg. Corp. 


250 Shop-Assembled Boiler — Six- 
teen-pp Bulletin G-76, completely de- 
seribes and illustrates company’s Type 
FM water-tube integral-furnace boiler, 
made in standard sizes from 2900 to 28,000 
lb of steam per hr, pressure to 250 psi 
Savings in erection, installation and mov- 
ing costs are stressed. Capacities, dimen- 
sions and weights given. The Babcock « 
Wilcox Co 


251 Re-circulation Steam Genera- 
tor — Here’s a 6-pp folder on a controlled 
re-circulation steam generator, describing 
its development and uses, such as applica- 
tions where steam is required in remote 
locations, where demands are intermittent, 
or load fluctuating. Combustion Engineer- 
ing-Superheater, Inc. 


252 Steam Generators — Twenty- 
pp Bulletin 8B43, 20 pp, describes com- 
pany’s VL factory assembled generators 
combining 2-drum water-tube boiler, inte- 
gral water cooled furnace, brick work, 
insulation and steel casing. A large cuta- 
way illustration shows design details, and 
gas travel. Use of generator with various 
fuels and firing arrangements is covered 
Erie City Iron Works 


253 Steam Boilers — Form 8G 128- 
749 is a 12 pp catalog illustrated with pho- 
tos of steam boilers for processing and 
heating, ranging from 15 to 500 hp and 15 
to 200 psi. Includes diagrammatic cross- 
section of four pass design characteristic 
of company’s boilers. Cleaver Brooks Co 


TUBING AND ACCESSORIES 
254 Condenser Tubes — Excellent 


information on condenser tubes and their 
service life is given in this 40-pp illus- 
trated booklet. Subjects discussed include 
corrosion of condenser and heat exchanger 
tubes, corrosion resistance’and control, the 
selection of tube materials, and the compo- 
sition and physical properties of com- 


| pany’s alloys. Details'on proper installa- 


tion are presented, as are specifications, 
conversion tables, weights of tubes and 
alloys. Scovill Mfg. Co. 


255 


Life Extension for Condenser 


| Tubes — This 32-pp extensively illus- 
trated booklet reports on research into 


the causes of corrosion and means of com- 
bating them, as well as the choice of con- 
denser tube materials. Points out that 
Admiralty metal, long a standard for 
power plant condenser tubes, works satis- 
factorily in most installations, but other 


| alloys may be necessary in some circum- 
; stances. Revere Copper and Brass, Inc. 


256 Nickel Pipe and Tubes — Bul- 


| letin T-17 is a 27-pp technical bulletin on 


the fabrication and design of nickel and 
high nickel alloy pipe and tubing, illus- 
trated throughout by drawings and pho- 


| tos. Presents tables on mechanical and 
| physical properties, ASME code — 


ments, recommended welding — ures. 


The International Nickel Co., Ine 


| 257 Double-Walled Tubing — Tech- 


nical Bulletin 1950, 12 pp, presents tubing 
designed for conditions where single- 
walled tube can’t withstand simultaneous 
attack from two types of corrosive media 
Describes and illustrates construction, 
illustrating possible metal combinations. 
I:xplains tubing’s use in ammonia refrig- 
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boilers, steam generators. Dis- 
heat transfer properties, high 
temperature use. Bridgeport Brass Co. 


258 Tube Cleaners — Catalog 76-A 
provides 48-pp of information on mana- 
facturer’s line of tube cleaners. Following 
equipment selection and operating hints, 
this practical catalog describes and pic- | 
tures cutter heads and drill heads, brushes, 
and motors, giving sizes, 
formation. Electrically driven equipment, 
air valves, hose, lubricators presented. 
Thomas C. Wilson, Ine. 


259 Rotary Tube Cleaners — Bulle- 
tin R-105 presents air and water driven 
rotary tube cleaners and cleaner 
ries. Illustrates several models and heads, 
discussing special features. Roto Div., 
Elliott Co. 


260 To Avoid Tube Corrosion — 
Bulletin TR-514 is an 8-pp illustrated 
article discussing corrosion as a major 
factor in shortening the life of boiler tubes. 
Indicates that, in low pressure boilers, cor- 
rosion is the largest single cause for re- 
placement of tubes. Points out types and 
causes of corrosion and gives general rules 
to follow to get maximum service life from 
boiler tubing. Tubular Products Div., The 
Babcock & Wilcox Co 


eration, 


cusses 


ACCEeSSO- 


HEAT EXCHANGERS 
261 Heat Exchangers — The  ad- 


vantages of film-type heat exchangers in 
the solution of cooling water problems, 
even when dirty water must be used, are 
stressed in Bulletin HE-7, 8 pp. Explains 
and illustrates design details. Discusses 
use of these heat exchangers in 
plants, chemical plants, 
sion plant. Henry Vogt Machine Co. 


262 Finned Tube Heat Exchanger 
— Bulletin 1400, 20 pp, fully describes 
the company’s G-R Twin G-Fin Section 
heat exchanger. The unit has wide applica- 
tion for heating and cooling liquids and 


gases, and for condensing vapors, accord- | 


ing to the company. Suitable as boiler 
feedwater preheaters, fuel oil heaters, etc., 
features of design and construction are 
given. Specifications 
included. Griscom-Russell Co. 


263 
Industries — Bulletin 
introduces the 
new heat exchanger. Tells how it affords 
control of the flow of material as to dura- 
tion of treatment, 
tity and temperature of heat exchange 
agent. Western Precipitation Corp. 


264 Heat Exchanger — Bulletin 114, 
a small folde ‘r, gives concise information on 
company’s Aero heat exe hanger with bal- 
anced wet bulb control designed to cool 
engines or process equipment, coolants and 


lubricants, liquids and gases for processing | 


operations. Niagara Blower Co. 


265 Air-Cooled Heat Exchangers 
— Technical Bulletin R-53-DC1 is a 6-pp 
illustrated article on the economics of the 
air-cooled heat exchanger for process cool- 
ing. Discusses air-cooled exchangers and 
their selection, gives design details that 
affect cost and evaluates operating costs. 
The Marley Co. 


FUEL OILS, LUBRICANTS 


263 Cooperative Technical Con- 
sultation Service — This informative 


24-pp booklet presents company’s periodic | 
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application in- | 


Nicholson Weight-Operated Traps 


NEVER NEED PRIME 


Nicholson weight-operated traps, un- 
der no condition, leak live steam. This 
prevents the costly loss of steam oc- 
curring when bucket traps lose their 
prime as a result of drying up in super- 
heat or flashing at sudden pressure 
drops. Under these conditions Nicholson 
weight-operated traps still hold tight 
because they do not depend on buoy- 


CAT’G 751 


MODEL JR 





power | 
and in a compres- | 


and dimensions are 
| 


Heat Exchanger for Process | 
HF-101, 8 pp | 
Holo-Flight Processor, a 


and control of the quan- | 


ancy of float to raise valve. Widely 
used for steam purifiers, super-heated 
lines, headers, separators, heaters, dry 
kilns, pipe coils, turbine threttle valve 
drips, stop and check valves, etc. Also 
for air and gasoline. Furnished in 3 
Types —pressure to 200, 500 and 1500 
Ibs.; for every large-capacity, heavy- 
duty use. 





MODEL WO 
160 Oregon St., Wilkes-Barre, Pa. 








UR NICHOLSON SV 


TRAPS -VALVES -: FLOATS 





When air lodges at high spots in pipe 
lines, it reduces the effective area of 
the pipe, creates a friction head, low 
ers pumping capacity, and may re 
sult in serious water hammer! 
Simplex Air Release Valves bring 
you a sure, efficient cure for these 
difficulties . . . venting air automati 
cally before it can cause damage. 





VALVE 


GET RID OF AIR ACCUMULATIONS 
IN PIPE LINES... 


Write for free bulletin to Simplex Valve 
6783 Upland Street, Philadelphia 42, Pa. 


—SimPLex— 


a BIG 
Trouble Saver that 
Costs You LITTLE! 


The Simplex Air Valve is easily in 
stalled positive in action 
ample in capacity. Standard valves 
for pressures up to 250 p.s.i. . . . spe 
cial valves for pressures up to 800 
p.s.1. Thousands 
have been in suc 
cessful use for 
over 30 years 


Meter Co., 





COMPANY 


For more data circle 577 on Post Card 





vi med i 
efficient use of petroleum product 
in the 


metalworking opera 


services available solution of lubri 


cation problems, 
processing uel ous dust 


Gulf Refining Co 


tions 
Gulf Oil ¢ orp 


267 Air 
Manual 

compressor 
this 40-pp bool 
compressed ai 
lubricating s 


Compressor Lubrication 
Valuable information on ai 
maintenance iin 
Subjects treates clude 


ited 


stem compres 


compre 480rs 


equipment 
ppl itions, lubrication re 


hints, oil require 


sor oils and 
quirements, Operating 


ments, storage and care ol compressor oils 


ilso) «safety precautions. Cities Service 


Petroleum, Ine 


268 
An excellent instruction manua 
Technical Bulletin B-1 
vides a brief history on 
explanation of the fundamentals of design 
and the common t ypes ol diesels and thei 
advantages. Explains combustion process 
discusses modern fuel 
Cylinder and 
treated and recommendations 
lubricating oils. Sun Oil Co 


269 Diesels, Their Fuels and Lu- 
bricants This 46 pp book gives practi 
cal information on diesel engines, covering 
their history and economics as well as ce 
ind operating princi 
ording to 


Sincl 


Lubrication of Diesel Engines 
YO pp 
revised iso pro 


diesel engines, an 


injection systems 
lubrication are 


given 


bearing 


sign char wteristics 
ples Classification of diesels a 
their explained 
tefining Co 


270 Versatile Industrial Oil Ly 
scribed in 20-pp Form AD 4078 is an al 
tion for a wie 


speed is also 


purpose oil offering prote¢ 


Cut Out “Ladder Risk “with... 


{i\ aC 
War | - 


| equipment, and avail 
Onl grades. Discusses si 


major characteristics of the oil; explains 


ind pictures in hydraulic systems 


its use 
' i i ! 

speed reducer electric 
motors, hydraulic 
tems, ete. A chart sho 


their uses and physical properties 
urd Oil Co. (Ind 


271 


pecial 
discussed | 
purifiers |} 
s inhibited and uninhibited oils, com- 
pany’s process for reducing sludge forma- 
tion within lubrication system. Illustrated 
with diagrams of typical installations, pho- 
DeLaval Separator Co 


ir Compressors, 
bearing 
Vs gr ides av ulable, 
Stand- 


sVs- 


turbines 


Turbine Lubrication — Tlv 
problems of turbine lubrication are 
S-pp Bulletin TU-1. Tells how 
eep power units in service; dis- 


CUBE 


tos of purifiers 





The postage-free cards 
on pages 37 and 116 
may also be used to ask 
for information on adver- 
tised products. Just circle 
the number appearing 
below or above the ad 











272 Turbine Oil Conditioning — 
Bulletin 832-P, 12 pp, offers a detailed 
explan ition of the reasons for turbine oil 
conditioning, the way in which company’s 
dry type conditioning equipment nullifies 
or prevents factors which promote de- 


terioration of oil. Bowser, Ine. 


—-~ 


istolelejian 


—Adjustable— 
SPROCKET RIM 
with CAain Guide 


Overhead valves, whatever their posi 

tion, are always within reach when 

you control them right from the floor! 

No need for climbing ladders, perch 

ing on boilers, balancing on work 

benches or machines. Avoid accidents 
and costly claims 

Note these particular advantages of 

Babbitt Adjustable Sprocket Rim with 

Chain Guide 

® Positive, efficient valve control 

® Saves money on fuel and steam 


® Does away with accidents 


Four simple, quickly assembled parts, quickly installed 


¢ 


in range of 


10 adjustable sizes to fit all valve wheels from 2 to 30 inches diameter, 


with rising or non-rising stems 


Call your Industrial Distributor 


stocks. Or write for descriptive folder and prices. 


psy-holo)taa’ cTEAM SPECIALTY CO. 


NEW BEDFORD, MASSACHUSETTS 


4 BABBITT SQUARE, 
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140 


He carries complete 


Box 


GAS AND OIL BURNERS 


273 > Gas Burners Illustrated Bul- 
letin 410-8, 16 pp, furnishes descriptive 
and technical data on « ompany ’s gas burn- 
ers and combination gas and oil burners 
giving design details and explaining opera 
tion of each Coppus Engineering ¢ ‘orp 


274 oil Burning Equipment —l}u! 
letin O-B 37 contains 16 pp of tec hnical 
company’s oil and gas 
burning equipment, steam atomizing 
burners, mechanical atomizing burners 
interchangeable burners, telling best ap- 
plications, including capacity data. Also 
shows fuel oil pumping, heating systems 
The ] ngineer Co 


information on 


275 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces, where steam or compressed air 
is available for atomizing the oil. National 
Airoil Burner Co., In« 


REFRACTORIES, INSULATION 
276 industrial Insulations — Just 


released, this 20-pp catalog describes ll- 
sulating materials covering the tempera- 
ture range from —150 to 1800 F, and 
including cement, block, blanket, felt and 
pipe covering. Complete with thermal- 
conductivity graphs and heat loss charts, 
catalog also shows list prices. Brief applica- 
tion descriptions included, also typical 
uses, sizes, densities. Baldwin-Hill Co. 

277 Refractory Cements — Sixteen- 


pp Form 863, presenting a line of refrac- 


Get this Bulletin. 


THE MIRACLE MOTOR 


With infinite variable speeds, The U. S. Varidrive Motor will boost 
your production, increase operator's efficiency and produce better 
quality work. 2 to 10,000 r.p.m. ¥% to 50 hp. Request new Bulletin. 


U.S. ELECTRICAL MOTORS Inc. 


A 
gE 4 Valit Milford 


For more data circle 579 on Post Card 


POWER ENGINEERING 





BELMONT 


SHEET PACKINGS 


ASK YOUR DISTRIBUTOR 


You know the high cost of packing 
failure . . . but do you know the 
easiest, simplest and most econom- 
ical way to prevent failures? The 
answer is to put your problem 
squarely in the hands of an expert 
... your BELMONT distributor. 
Working in close cooperation with 
Belmont’s service engineers and 
technicians he is in an ideal position 
to help you select and apply the 
proper sheet packings for your 
services . . . speedily, economically 
and all from a single reliable source. 


Belmont sheet packings and gasket 
cutters are sold nationally through 
this experienced distributor organ- 
ization. Use them and enjoy a new 
freedom from packing worry. Write 
on your company letterhead for 


catalog. 


for Steam * Water + Oil + Gas + Air 


Acids + Alkalies - Ammonia 


PACKING AND RUBBER CO. 
Butler and Sepviva Streets 
Philadelphia 37, Pennsylvania 

‘?S exon 
Rings + Spirals - Coils + Reels 
Spools + Sheets + Gaskets 
There’s a Belmont Packing forevery service 
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tory cements, discusses the three busi 
materials used in them, provides « detailed 
selection guide and illustrated discussion 
on methods of preparation ind installa- 
tion. Also defines terminology. Norton Co 
278 Heat Insulation Data — This is 
i 12-pp illustrated engineering and speci- 
fication manual ipplications 
for 85 per cent Magnesia heat insulation 
Provides data on heat savings per pipe 
thickness, for heat ranges to 600 F. In- 
cludes charts for determining thickness 
standards for pipe covering, with tables for 
heat calculations. Mundet Cork Corp 


describing 


COAL, ASH HANDLING 
279 Where Refuse Is Fuel — Pre- 


sented in 24-pp Bulletin are installations 
of company’s stokers with medium-size 
and larger units burning fuels, 
separately or in combination with coal 
Lists many of the refuse fuels handled suc- 
cessfully by this type of spreader stoker 
Detroit Stoker Co 


280 Economic Coal Storage How 
tractors establish safe, orderly coal han 
dling is told in this 8-pp booklet. Stresses 
flexibility, low operating costs. Also shows 
reclamation 


reluse 


how tractors speed storage 
ind how a tractor-scraper combination 
offers plus benefits. Illustrated with action 
photos picture several models. Tractor 


Div., Allis-Chalmers Mfg. Co 


281 Spreader Stoker Data — This 
is a file of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons for selecting these stokers and de 

scribes their design, construction and 
operation; the second, dumping grates, the 
third, installations. Riley Stoker ¢ orp 


282 Spreader Stoker Selection 

Fourteen-pp Form F-520-A10M = is in 
tended to help those choosing i spreader 
stoker to get the most for their investment 
and it points out many factors to be con 
sidered. American Engineering Co 
283 Shredder Ring 
crusher for coal and similar 

which features rolling shredder 
described in this 8-pp bulletin 

tails on a survey of 29 mines and power 
plants in which this type crusher is in 
stalled. Informative tables giving speed 
capacity, horsepower, weight and dimen 


hers, as well as cost data are 


Crusher — A 
materials 
rings 18 
Gives de 


sions of crus 
included. American Pulverizer Co 


284 Automatic Coal Scale Six 
teen-pp Bulletin 0352 introduces a new 
automatic coal seale for we ighing coal as it 
is fed to boilers, enabling a power enginees 
to maintain a constant check on boiler 
eflicienc, Sook gives construction and 
operating details on the belt feeder 
hopper, scale housing, operating lev 
iccessories. Photos and line drawings s 


scale features. Richardson Scale Co 


WATER CONDITIONING 
285 Water Conditioning Data Book 


— Recently revised, this pocket-size 116 
pp booklet presents a compilation of 77 
tables, all valuable to the | 
Covers such subjects as hydraulics, im- 
purities in water, boiler feedwater make- 


mower engineer 


up requirements, chemical conversions 
and chemical reactions. Contains excellent 
reference information on man phases and 
methods of water treatment. Available 
without charge to qualified power engi 


neers. The Permutit Co 








= 
power men say they're 


TOPS FOR SPOT 
BOILER WATER pH, 
PHOSPHATE TESTS 





Taylor Boiler Water Compeorotor. Slides for pH avail- 
able as low as 0.2 of as high as 13.6. Phosphate 


slides work on the same base 








TAYLOR COMPARATORS 
with 
GUARANTEED COLOR 

STANDARDS 


Taylor Comparators use 
the familiar colorimetric method of 
comparison . . . but without the need 
for handling fragile single standards! 
Each complete set of Taylor Liquid 
Color Standards in sturdy plastic slide, 
many slides usable on same base 


many determinations can 
be made in a matter of seconds, others 
take no longer than two minutes 


you can carry the light 
weight set to testing spot, no need to 
carry solution samples back to the lab 


because all Taylor Liquid 
Color Standards are unconditionally 
guaranteed against fading, thus there is 
no chance of mechanical inaccuracy. 


See your lab supply dealer 
to inspect Taylor sets or 
write direct for a free copy 
of this interesting and in- 
formative handbook, ‘Mod- 
ern pH and Chicrine Con- 
trol”. It describes theory of 
pH and chlorine contro} and 
applications to 34 basic in- 
dustries. Also jfustrates and 
describes the full line of 
Taylor Sets. 


W. A. TAYLOR “2° 


410 RODGERS FORGE RO + BALTIMORE 4 ME 
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286 What's What on Ion Ex- 
| changers — Here are three booklets on 
| ion exchangers: Nalcite HCR, a styrene 

type cation exchanger; Nalcite SAR, a 

strongly basic anion exchanger; and Super 

Nelcolite, a synthetic gel type zeolite for 

cation exchange. Tables and graphs explain 
| performance of these water treating resins 

under various operating conditions. Phys- 
ical characteristics, exchange capacities, 
regeneration techniques discussed. Bulle- 
tin 57, 20 RP, is on Nalcite SAR; Bulletin 

58, 28 pp, Nalcite HCR; Bulletin 59, 8 pp, 

Supe r Nalcolite. State those wanted. Na- 

tional Aluminate Corp. 

* No Water Hammer 


* Non Sticking 


* Pilot Stem 


| 287 Modern pH and Chlorine Con- 
: a ' trol — This 100-pp booklet gives details 
* Sizes 2" to 12 in color comparators and equipment in 


* Single Seat 


* Tight Closing 

, Ka * Pressure to 125 Ibs. water testing and control of boiler and in- 
a TT Noe | Hydraulic mer process water, -) — ~~ 

‘ ; ormation on meaning of pH contro 
© Globe ead Angie Santali ° Brass or A | olectrometric and por se ie methods of 

Patterns Bodies | determining pH and impurities in water; 
applic ations of water control in air condi- 
tioning; treating boiler feedwater. W. A. 

Send for your copy Taylor & Co. 
of Bulletin 101-8 

oases 288 Steam System Treatment — 
The complete line of Davis Float Valves offers a Me orange This bulletin on Coravol for prevention of 

wide variety of units for almost any given service. Mertnighen corrosion, explains theory of corrosion, 
These valves are simple in construction, rugged in Motor Valves application of organic amines to steam 
service, and accurate in operation. You get effi- systems (the Coravol process) and pre- 
cient control with low overall expense. Davis float sents case histories of use in different types 
valves require less maintenance, preventing costly of plants and industries. Coravol is part of 
shutdowns. Let us give you complete service rec- a — technical service providing spe- 
ommendations. Write today! cial chemical formulas for treatment of 
water, steam, brine, fuel. Western Chemi- 

| cal Co. 


289 Corrosion Treatment — “Cor- 
rosion Protection of Steam and Condensate 
Return Systems” is a folder on amine 
treatment for boiler and condensate sys- 
tems. This treatment is described as af- 
fording surface protection of the metal as 
well as raising pH value of condensate 
The Bird-Archer Co. 


TO ALL USERS OF 290 Boiler Scale — Formation and 
INDUSTRIAL OIL FIRED EQUIPMENT © Prevention — Technical Paper 88 ss 


2508 S. Washtenaw Avenve Chicago, Illinois | 


12-pp article covering the cause and pre- 

vention of boiler scale. Covers the mech- 

anism of seale formation, effect of boiler 

scale, chemistry of scale formation, inter- 

INDIRECT GAS FIRED FUEL OIL HEATER nal chemical treatment and chemical cor- 

WITH IT, YOU NOW CAN operate on No. 6 oil with- rectives. Diagrams of feeder systems, pho- 

out separate boilers for preheating. Cut the operating tos and solubility charts illustrate text 
cost of your equipment by the use of low-priced fuels. W. H. & L. D. Betz. 


The Type “GF’’ Oil Heater is an integrated self-contained steam | ' 
vapor generating exchanger using gas as its primary heat source. 291 _ Boiler Water Manual — Fac- 
However, the ges fleme dees not come in contect with the tubes | tual information on methods of applying 
containing the fuel oil. Instead, vapor from the lower steam gen- chemicals in treatment of water for boilers 
erating section does the actual oil heating! ~ presented in 16-pp Standard Method 

122. Discusses pretreatment of raw water, 


APPLICABLE TO ALL TYPES OF OIL FIRED APPARATUS! applies ation of chemical feeding to pre- 
As it is not dependent upon the unit it is servicing for the means tre: ating operations and both constant rate 
of heating the oil, the Type ‘“GF'’ Heater can be applied to any and flow re sponsive fe -eding direct to 
oil fired apparatus, be it a steam or hot water boiler, @ process boiler drum and feedwater system, con- 
oven, @ dryer of @ kiln! densate returns. % Proportioneers, Inc. % 
ONE HEATER CAN SERVE MANY BURNERS! 292 New Data on Zeolite Soften- 
No steam piping required. Heater operates on a closed, internal ers — Publication 4520-A is a recently 
steam end condensate cycle! revised edition of company’s booklet on 
CHECK THESE FEATURES! Completely factory assem- zeolite water softening. Foeviies a glossary 
bled + Easy to install anywhere, even outdoors * Requires of terms used in the process, data for laying 
only minimum of floor space + Economical to operate | out a zeolite softening plant, factors gov- 
* Wide renge of cil heating capacities | erning size of equipment, selection of zeo- 
+ Eevee ony seamen’ pe & gm Sem lite materials and discussion of the four 


* High oil temperatures at all times : : , 
* Operation unaffected by normal varia- | stages of operation of a sodium zeolite 
tion in viscosities of oils being heated. softener. Cochrane Corp. 


Write today for BULLETIN 60-L 
293 Water 


Approved by Board of Standards | 
and Appeals City of New York “Potent: Pending | 5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 


DAVIS ENGINEERING by company in providing formulations for 
individual plant requirements. Covers 


CORPORATION pre-treatment, internal treatment, treat- 


1964 CAST GRAND STREET, ELIZABETH 4 J. © 30 ROCHEFELLER PLAZA, WOW YORE 20, 7 ment application, blow-down adjustment 














Treatment — Bulletin 
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test control. Describes equipment. Dear- 


born Chemical Co. 


294 Feedwater Treatment — Here 
is a 10-pp illustrated report on boiler feed- 
water treatment for a high-pressure, high- 
makeup power and steam producing plant 
It is based on studies to determine best 
method of meeting requirements for both 
the high-pressure steam used in power 
generating turbines and the district heat- 
ing steam for downtown Philadelphia 
Graver Water Conditioning Co 


295 Microbiological Control — 
Technical Article 3C, 12 pp, is an illustrated 
discussion of microbiological control of 
and through industrial waters. A section 
on industrial water chlorination covers 
cooling waters and process waters. Other 
sections deal with chlorine metering in 
chemical processes, and the sanitary as- 
ects of industrial water treatment. Wal- 
a & Tiernan 


296 Treatment by Ion Exchange — 
Methods of ion exchange treatment and 
its general and special applications for wa- 
ter and other liquids are explained in 8-pp 
Bulletin A. Discusses manufacturers’ de- 
ionizing equipment as to construction and 
operation, pictures applications. Illinois 
Water Treatment Co. 


OTHER EQUIPMENT 
297 The ABC of CO, — An interest- 


ing text covering role of carbon dioxide in 
combustion efficiency, 16-pp illustrated 
Bulletin 452 discusses theoretical vs prac- 
tical perfection of combustion and tells 
how to determine percentage of CO, in 
flue gases, COz as a basis for figuring heat 
and fuel losses is also described and method 


of determining such losses explained. The 
Havs Corp. 


298 Turbine Generators — Bulletin 
H-18, 40 pp, covers turbine generators of 
500 kw and above, pictures nearly 50 tur- 
bine-generator installations, both utility 
and industrial. Brief discussions of genera- 
tor and exciter cooling methods are in- 
cluded. A reference section offers detailed 
drawings showing a typical installation 
arrangement. Elliott Co. 


299 Mechanical Draft Fans — Me- 
chanical draft fans for both forced and in- 
duced draft service are described in 20-pp 
Bulletin 168. Illustrated with drawings of 
typical fan types and photos of installa- 


| 


| 
tions, includes pe rformance curves showing 


efficiencies of various types of fans. The 
Green Fuel Economizer Co., In 


300 Dowtherm Vaporizer 
tin No. 48-2, describing manufacturer's 
Type ‘‘A”’ Dowtherm Vaporizer, tells how 
this unit is designed to evaporate Dow- 
therm to provide dependable operation at 
maximum temperatures. The Wickes 
Boiler Co. 


301 Ejector Instruction Manual — 
Bulletin J-50-7 
ering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, 
surface and jet inter- and after-condensers, 
isolating valves, drain traps, steam and 
back pressures, steam nozzles. Foster 
Wheeler Corp. 


302 Air Preheaters — Illustrated 
Bulletin A-11610, 8 pp, defines air preheat 


Two heaters and two pumps—one steam, one electric 
driven—in one set with these six features: 


1. Completely automatic opera- 
tion with temperature and pres- 
sure regulation. 

2. All essential equipment —in- 
cluding safety valves as needed 
—in one compact unit. 

3. Individually designed to meet 
the specific needs of the power 
plant. 

4. All parts visible and access- 


ible for easy operation, mainte- 
nance and repair. 

5. Pumps run at moderate speed. 
Heaters designed to give the cor- 
rect viscosity and velocity with- 
out fouling. 

6. Cleaner boiler room .. . all 
overflows connected to a com- 
mon outlet, flanged drip pan for 
pumps catches oil drip. 


£c490 


THE ENGINEER COMPANY 


75 WEST STREET, NEW YORK 6, N.Y. 


IN CANADA: ROCK WTILITIES LTD., 


80 JEAN TALON ST. W., MONTREAL, 


PrP. a 
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is a 36-pp handbook cov- | 


means success 
not failure... 


*Zero in ionXchange expresses 
any quantity below detection by 
normal laboratory procedures 
Hundreds of ILLCO-WAY ion- 
Xchange installations are produc 
ing waters with zero readings 


Zero hardness Water of zero 
hardness is produced by ILLCO 
WAY Softeners designed to meet 
your plantrequirements. Operating 
range up to 260° F. Manual or 
automatic controls 


Zero alkalinity Water for plan 
and boiler feed, with zero or con 
trolled alkalinity and zero hard 
ness, is produced by ILLCO-WAY 
Hydrogen Zeolite equipment 
Units designed to meet your re 
quirements 


Zero solids Water of extreme pu 
rity—free of solids, CO» and silica 

is produced by ILLCO-WAY 
equipment. ‘Pack 
> to 1,000 gph 

specially de 
automatic 


De-ionizing 
age-type units: | 
Larger equipment 
signed; manual or 
operation 


Send for your free copy... 
of Bulletin “Zero”, containing per 
formance data, in . — 
stallation views ’ r 
Please write on com 

pany letterhead. Ad 

dress: Illinois Water 

Treatment Co,, 850-§ 


Cedar Street, Rockford, Illinois 
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and explains its benefits in terms of in- 


Consult Us For: ere ased eth wenecy ind Cup ity and flame 
stability. Provides general description of 


CHIMNEYS ... stability., Provides general deveription of 
FURNACE WORK... | Prehester Cor 
BOILER SETTINGS 303 Motorized Chimney Draft — 


The advantages of mechanical draft in 
supplying positive, uniform, adequate 
dratt regard ss of variable weather condi- 
tions or inadequate chimney or breeching 
construction are shown in detail in Bulletin 
1-52. Also discusses other advantages, in- 
cluding eliminating need for tall stacks 
L. J. Wing Mfg. Co 


304 Equipment For Buildings and 
Institutions — Bulletin WP-1099-B27M 
is a 20-pp revised booklet of condensed 
information on sizes, dimensions, capac- 
ities, ratings and features, of a wide range 
of equipment. Covers air conditioning and 
refrigeration products, with auxiliaries; 
oil, gas and dual fuel engines, deaerators 
ind deaerating heaters; water condition- 
ings; steam turbines and turbine genera- 
tors: liquid meters: centrifugal and other 
pumps. Worthington Corp. 


305 w hy Fully Crowned Teeth — 
Seven major engineering advantages of 
fully crowned teeth in gear type flexible 
couplings, are described in Bulletin 1052 
Applications of Amerigear couplings for 
the solution of power transmission prob- 
lems such as excessive offset or angular 
misalignment and space limitations de- 


AMERICAN CHIMNEY CORP. scribed. American Flexible Coupling Co. 


14 Fewrth A w ‘2 &. ¥. : ‘ 
oo zt el cdi — 306 Maintenance Manual — “Over 

: . ke a PR gic ol 

BOSTON © [oWTAL . LAMD al arg. aw be i : pp pat a 
OfTROIT © RICHM * 4. © aALHGM, N.C ooklet giving the answer to practically 
every repair or building maintenance prob- 


lem. Tells how to patch h holes and resurface 
floors, prevent water seepage in under- 
ground foundations, repair leaky roofs, 
preserve concrete or wood surfaces, protect 
structural steel from rusting, and gives 
many time saving methods in solving 
maintenance problems. Stonhard Co 


307 Water Heaters — Illustrated 6- 
pp Bulletin 70, Section I, on instantaneous 
type water heaters contains detailed ca 
pacity and dimension tables for two-, four- 
and six-pass designs, removable tubs 
bundles. Davis Engineering Corp 


308 Soot Blowers on the Job— 
Bulletin 1004, 32 pp, discusses 15 central 
station installations of Vulean automatic 

sequential soot blower systems Power and 
reheat boilers with capacities to 1,370,000 
lb per hour, pressures to 1925 psi and 
temperatures to 1055 F are included 
Copes-Vulean Div., Continental Foundry 
«& Machine Co 





It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on post card on page 116 








GAGE GLASSES AND 


High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


berber ad 


ERNST WATER COLUMN ‘ GAGE CO. 
Send fer Catalog LIVINGSTON, N. J. 

















PREVENT 
BOILER 











Oxygen dissolved in boiler feed water which is a very active source 
of destructive boiler corrosion may be continuously detected and 
recorded by the Cambridge Gas Analyzer. The oxygen dissolved 
in the feed water is determined directly, and continuously re 
corded upon the Cambridge Dissolved Oxygen 
Recorder. The oxygen set free by dissociation in 
the boiler is determined by measuring the free 
hydrogen in the steam which is recorded upon the 
Cambridge Dissolved Hydrogen Recorder. Cam 
bridge Analyzers are available in models for con 
tinuously recording either O, or H, separately or 
O, and H, simultaneously. 
Send for Bulletin 148 B.P. 


CAMBRIDGE INSTRUMENT CO., INC. 


3767 Grand Central Terminal New York 17, N. Y. 


DISSOLVED O, & H, 
ANALYZERS 





Sign Your 


CORROSION | DECLARATION OF 
INDEPENDENCE 








| Buy 
CAMBRIDGE U. S. Savings Bonds! 














PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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How to Solve Boiler Problems 
caused by 


HIGH CIRCULATING 


RATE 


OND G Recent trends toward high circulating and high heat 

¢ i transfer rates mean that careful attention to water side 

t — Chemica protection of boiler surfaces will pay off in lower fuel 
costs and easier maintenance. Information that will help 
you analyze this problem and work out an effective solu- 
tion is contained in Allis-Chalmers water conditioning 
Bulletin 43. It explains the problem. It tells what solution 
is available, And it tells how to apply this solution, 


Based on Allis-Chalmers Experience 
Bulletin 43 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Each of these bulletins 
contains information that will help you solve some of 
your problems. They are based on Allis-Chalmers wide 
experience handling water problems for nearly every in- 
dustry. In addition, they are based on Allis-Chalmers 
long experience building steam turbines and power plant 
equipment. 

Complete Service Available 
Allis-Chalmers gives you complete water conditioning serv- 
ice. You can get analyses and reports on your problems. 
You can get the chemicals needed in all water treatments. 


And you can get the equipment needed in any system. 
A-4035 


Equipment for all water treatments For your copy of Bulletin 43 on internal treatment 
is available from Allis-Chalmers. Picture for water side protection of boiler surfaces, write Allis- 
shows feeder installation similar to equip- Chalmers, Milwaukee 1, Wisconsin. Or better, call 
ment used in water side protection of boil- your nearby Allis-Chalmers district office and have an 
Allis-Chalmers representative consult with you on your 
water problems, 


ALLIS-CHALMERS <“*) 
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ATLA 


DAMPER 
REGULATORS 


@ Sensitive 
@ Hydraulic 
@ Automatic 


Bulletin 4-A 
gives complete 
data concern- 
ing all ATLAS 
Damper Regu- 
lators. Ask for 
@ copy. 











i need a Damper Regulat« 
for this service Specify | 
Low Pressure Heating Boilers No. 501 
Low Pressure and Vapor Heating Boilers No. 501-8 
Medium Pressure Power Boilers No. 502 
High Pressure Power Boilers No. 503 

















For instance, our ‘“‘ Medium Pressure’’ Regulator No. 
502 is pictured above. It is suitable for boiler pressures 
up to 150 lb. per sq. in. As shown, it is equipped with 
a compensating attachment that is simple and mechani- 
cally correct, permitting the regulator to gradually 
move the damper on boiler pressure changes of a frac- 
tion of a pound. It holds the damper stationary in a 
partly open position where there is no change in boiler 
pressure. 


The pilot valves are so designed that the slightest 
change in boiler pressure is sufficient to open or close 
them, thus causing the regulator to move the damper 
in either direction, keeping the boiler pressure within 
the desired close range. It is so sensitive that the 
damper is moved on boiler pressure changes of 14 


pound. 


See list of other ATLAS products below. 


All LAS VALVE COMPANY 





| REGULATING VALVES FOR EVERY SERVICE| 





293 South St. Newark 5, N. J. 


Represented in Principal Cities 


Campbell Boiler Feed Pump Governors 
Regulator Damper Regulators 
Back Pressure Valves 
Balanced Valves 

Control Valves 
Float Valves 


Temperature Regulators 
Reducing Valves 
Exhaust Control System 
Pressure Regulators 








WHICH OF THIS 


WHITLOCK 


EQUIPMENT 
DO YOU NEED? 


Here's WHITLOCK power plant equipment that's 
dependable, efficient, and long lived! 


Feedwater Heaters 


High pressure extraction heaters for large power 
plants or central stations, and atmospheric exhaust 
heaters for use with all steam actuated prime movers. 
These feedwater heaters are Whitlock engineered to 
meet your exact requirements. 


Deaerating Feedwater Heating System 
A complete “packaged” unit—compact and simple. 
It dependably regulates the oxygen concentration to 
a maximum of 0.03 ml./liter and variations in the 
deaeration are easily obtained with a simple adjust- 
ment of a temperature regulator. Standard sizes 
available for boilers from 50 to 2000 H.P. 


— 


Sampling Water Cooler 
Makes boiler water sampling easy for the determina- 
tion of pH values and salt concentrations. Small and 
compact—only 82" x 13. Copper tube and stainless 
steel tube designs available for elevated operating 
pressures. Cast iron shell furnished for cooling water 


service. 
Write for information 


The Whitlock Manufacturing Co. 


47 South Street, Hartford 10, Connecticut 
. 


New York Boston Chicago 
Philadelphia Detroit Richmond 


WHITLOCK 
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Answers a 


pressing need for Gunnison Homes, Inc.... 


@ Gunnison Homes, Inc., situated in 
New Albany, Indiana, is one of the leaders 
in the field of manufactured homes. Key 
to continuous production of precision 
built homes at the New Albany plant is 
the 650-ton hydraulic press, shown above, 
which was installed in 1947. This press 
processes ten plywood panels every cycle 
by the combination of heat and pressure 

a tough job and one requiring reliable 
hydraulic performance to maintain pro- 
duction schedules. 

STanoit Industrial Oil was installed in 
the press when it was put into operation 
six years ago. STANOIL has stood the test 
of severe operation ... with no evidence 
of oil deterioration being found during 
a recent inspection of the hydraulic sys- 
tem. Operation has been efficient. Mini- 
mum make-up oil has been needed to 


STANDARD OIL 


ABOVE: Vital to the high production maintained by 
Gunnison Homes, Inc. is this 650-ton hydraulic press used to bond 


plywood panels into strong, durable wall sections 


LEFT: Handsome, precision built homes, like the Gunnison 


Coronado pictured here, are built in a matter of hours 


-STANOIL 


Industrial Oj 


maintain the oil capacity of 450 gallons. 
Find how Sranoi. can benefit you by 

discussing this multi-purpose oil with a 

Standard lubrication specialist. You can 

contact him by phoning your local 

Standard Oil office. Or, write: Stand- 

ard Oil Company, 910 S. Mich- 

igan Ave., Chicago 80, III 


company (| STANDARD 
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What's YOU 
problem ? 


Ralph E. Murnahan, of Standard 
Oil’s Evansville office, is the lu- 
brication specialist who keeps in 
constant contact with Gunnison 
Homes to make certain that there 
is no interruption of operation 
due to lubrication difficulties. 


He is one of many lubrication 
specialists who make their head- 
quarters in Standard’s offices 
throughout the Midwest. These 
men have been specially trained 
in Standard’s Lubrication Engi- 
neering Schools and, in addition, 
have a wealth of on-the-job ex- 
perience. 

To obtain the service of the lu- 
brication specialist in your area, 
you need only call your local 
Standard Oil office. The lubrica- 
tion specialist will discuss your 
lubrication problems with you... 
at no obligation to you, of course. 
He has a complete line of petro- 
leum products to offer you, in- 
cluding: 


SUPERLA Greases — Available in a 
wide range of consistency grades 
and in both lime-soap and soda- 
soap types. SUPERLA Greases cover 
a wide range of operations. These 
efficient products are comparable 
in quality with the highest type 
of special greases. 

STANOLITH Greases—Because 
these unique lithium soap prod- 
ucts possess the heat resistant 








properties of soda-soap greases 
and the water resistant properties 
of lime-soap greases, they of- 
fer a solution to lubrication 
problems caused by the 
presence of both heat 

and water. 


(Indiana) 

















For high-pressure, high-temperature 
service (as well as sub-zero duty), Chapman makes steel 
valves in a range of series from 150 to 2500 Ib... 
in gate, globe, angle and check types... _ 0 -{500 
in steels of many different analyses and _ i 
with suitable trim to resist corrosion and > JAW 


sil 
QF EEL 


erosion. 
Chapman Steel Valves are accurately 
machined and finished, designed to ASA 
and API ratings, and may be furnished with 
flanged or welding ends. These valves can 
be equipped for any type of operation . . . hand, 
gearing, hydraulic cylinder or Chapman motor unit as shown in 
illustration. So for all standard and any special Steel Valves, check 
with Chapman first. Meanwhile, write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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DEMINERALIZATION 


mcluding S\LICA REMOVA! 
4, PERMUTIT 


Youn want this interesting booklet! Flow diagrams, 
illustrations and specifications explain key methods of 
demineralization and silica removal by Permutit ion 
exchangers and equipment. Write for your free copy 
—today! 


HIGHEST PURITY MAKE-UP Effluents of Permutit 
Demineralizers have contained total electrolytes as low 
as 0.01 ppm, and silica as low as 0.01 ppm. Under serv- 
ice conditions, values may be slightly higher. In com- 
parison, most distilled water contains 20 to 100 times 
more electrolytes . . . yet costs much more to produce. 


REDUCES B.7.U. COST PER KW-HR The chemical 
cost for demineralization is usually less than the fuel 
cost for evaporation of boiler feed make-up. The in- 
stalled equipment cost for demineralization is also usu- 
ally less than for evaporation. 


PERM UTIT’ 


Owe wee eet ele a ee 
a i _ bf a oe ee 


ION EXCHANGE AND WATER CONDITIONING 
HEADQUARTERS FOR OVER FORTY YEARS 


ION EXCHANGE 


GET THE 





--- about Permutit 





Demineralizers 





for Purer 






Make-up eee 





Lower Cost 


ELIMINATES CONDENSATE SHORTAGES A demin- 
eralizer is operated independently of the turbine. It may 
be operated at full capacity if required, even though the 
turbine is running light and some boilers are standing 
by idle. It is possible to start boilers of a new plant with 
demineralized water. The demineralizing system can be 
placed in operation ahead of the boilers and highest pur- 
ity make-up prepared for initial starting. 

ION EXCHANGERS MEET ALL REQUIREMENTS 
Choice of units and layout of demineralization and silica 
removal equipment depend on composition of the wa- 
ter, flow rates, end-use requirements. Permutit makes 
all types of ion exchange resins and equipment . . . can 
Save you time and money in the specification of the 
one combination that best fills your needs. 


THE PERMUTIT COMPANY, DEPT. PE-5 
330 West 42nd Street, New York 36, N.Y. 


Please send my copy of “Demineralization including Silica 
Removal by Permutit lon Exchangers.” 





NAME _ _ TITLE 


FIRM___ 





ADDRESS - a 





ZONE STATE _ 
In Canada: Permutit Company of Canada Ltd. 


Civ... 


6975 Jeanne Mance Street, Montreal 





